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PLATING POWER BY DC POWER SPECIALISTS 
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From engineering design and development to final production and ship- 
ment RAPID maintains strict control over its quality. 


Here’s how: 
1. Maintaining proper design to application by developing a variety 
of equipment from years of design experience. 


2. Producing major components to its rigid specifications such as 
power transformers, saturable reactors, magnetic amplifiers, meter shunts, 
and selenium stacks. 


3. Skillful engineering is behind skilled production workers whose 
years of experience is combined with the latest precision shop equipment 
and test facilities. 


Whether your next rectifier is customed to your needs or a standard line 
model, if it’s a RAPID it will be distinctively different. Call your local 
RAPID distributor (name available upon request.) 


FRAPID ELECTRIC CO., INC. 


2881 MIDDLETOWN ROAD + NEW YORK 61,N.Y. © TAlmadge 8-2200 
PLANTS: (4) NEW YORK,N.Y. * GRAYSBRIDGE ROAD, BROOKFIELD, CONN. 
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NOW FAST, LOW-COST 
DEGREASING AT ROOM TEMPERATURE 


Emulsion Cleaners 62 and 75 remove heavy oil films, solid dirt and buffing 
compounds at room temperature. Only a plain steel tank is required, eliminating 
costly vapor degreasing equipment. 


Emulsion Cleaners 62 and 75 are safe for use on all metals and are ideal for a 
wide variety of jobs: 


e Cleaning steel and other metals before plating, phosphating and black- 
ening. 


e Basket or barrel cleaning of parts. 

e Cleaning deeply recessed work preceding electrolytic cleaning. 
e Removing grease from machines, floors, automobile engines. 

e Air filter cleaning. 

e Tin-reflow oil removal. 

e Emulsion Cleaner 75 also removes buffing compounds. 


These two cleaners, available as liquid or liquid concentrate, are fast working 
and economical. They are particularly effective for use where wet processing 
follows cleaning, as in blackening, phosphating and plating. Alkali cleaning 
time is shortened and the life of alkali solutions is lengthened. 


For complete information on how Enthone Emulsion Cleaners can save time and 
money in your shop, write to: Enthone, Inc., 442 Elm Street, New Haven 
8, Conn. 


ANOTHER PRODUCT OF RESEARCH 


ENTHONE A Subsidiary of American Smelting and Refining Company 
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cleaning 


OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


3 good reasons why Oakite 90 electrocieaner 
minimizes plating rejects: . 


High conductivity, superior smut removal and life. ..still more reasons why Oakite 90 is the 

oF water-softening ability—there’s a trio of good “Number One” choice of platers across the 
A reasons why parts come out of Oakite 90 reverse country, 

= current baths really ready for electroplating, with Ask the Oakite man to demonstrate Oakite 90, 

: no soil nor film to cause subsequent rejection. or write for FREE Bulletin. Oakite Products, Inc., 


(1) High conductivity, of course, puts most of 40 Rector Street, New York 6, N. Y. 
the current to work actually cleaning, instead of 
dissipating power in overcoming resistance. (2) 


it PAYS to ask Oakite , 


E. 
to parts as they’re drawn from the tank. 4 


) 
Add to these... controlled foaming that traps oun Est. 1909 Sante 
alkaline spray, and exceptionally long solution ‘years? leadership in industrial cleaning 


The superior smut removal stems from Oakite 
90’s excellent wetting, emulsifying and suspending 
action that not only pries soil off but also prevents 
redeposition. (3) The water-softening action pre- 


vents hard-water scums from forming and clinging 
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RELIANCE 
RECTIFIERS 


Standard units or specially 
designed to meet your 
individual requirements. 
Units can be supplied with 
4 voltage ranges without 
current interruption, 


In metal finishing, the equipment you. use 
is sure to govern the degree of quality you 
get in your finished work. That's why so 
many plant operators favor L’Hommedieu 
metal finishing units... top notch 
MP6. By Pica performers in every respect because they’re 
US-FLLHOMMEDIEU & sons co — backed up by 63 years of “know-how” in 
4 the building of quality-producing, 
time-saving machines for the metal 

finishing industry. 


mansfacturing RELIANCE 
plating and polishing 
equipmen: and supplies 


RELIANCE 
PLATING BARRELS 


Designed to save time and 
labor. Cylinders constructed of 
warp-free Hard Rubber, 
Plexiglas or Bakelite. Can be 
loaded with motor running. 


RELIANCE RELIANCE 
BURNISHING BARRELS TANK RHEOSTATS 


Revolves at a horizontal position 
or can be set at an angle to give Simple and rugged construction. 


you a flip-flop double tumbling Self cleaning contact brushes 
action. keeps surface clean. 


Manufacturers of Metal Finishing Equipment and Supplies 


4521 OGDEN AVENUE °* CHICAGO 23, ILLINOIS 
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Chas. F. L’Hommedieu & Sons Co 
Chas. B. Little Co., Newark, N. J. W.R. Shields Co., Detroit, Mich. Cleveland -Los Angeles 
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for faster, more uniform roto cylinder plating 


For plating cylinders faster and more uniformly, Anaconda now shapes Plus-4° 
(phosphorized copper anodes) to fit the rotogravure cylinder being plated. 

This design offers possible cost savings and improved cylinder quality. 
For example, users of these special-shaped anodes report: 


e very uniform deposits which help to cut finishing costs. 
e more uniform solution of the anode which reduces scrap. 


For further information, write for literature describing Curved Plus-4’s, and 
Publication C-5 on Regular Plus-4’s. Address: Anaconda American Brass 
Co., Waterbury 20, Conn. In Canada: Anaconda American Brass Ltd., New 
Toronto, Ontario. 


New Low price anode—Electranodes® are pure 
Anaconda copper anodes a full 1 inch thick. If you A N AC O N DA 
need an “economy type” anode, Electranodes are oa 


the best for the least. AMERICAN BRASS COMPANY 
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STEVCO 


PROCESSES 
Ss U pri] ES mean a brighter future for electroplating 


STEVENS EXPANDED MANUFACTURING FACILITIES now 
provide several superior plating processes, each 
field-proven and certified by the famous Stevens 
name. 

A GREATLY-ENLARGED CUSTOMER SERVICE LABORATORY 
permits accurate analysis and checking of solu- 
tions on a much broader scale than ever before. A 
skilled staff is available for immediate research 
assistance on all your plating problems. 

STEVENS FIELD SERVICE TEAM has been increased by a 
number of well-qualified metal finishing techni- 


cians to give you fast, dependable on-the-job serv- 
ice, process and equipment recommendations. 


A COMPLETE LINE OF METAL PREPARATION AND PLATING 
CHEMICALS, as well as supplies and anodes of all 
types are distributed by Stevens. 


FOR IMPROVED PERFORMANCE in bright zinc, cadmium 
and copper plating processes, call your Stevens 
Representative for complete information. Write 
today for our informative brochure on prices, 
packaging and descriptive specifications. 


CHEMICALS, SUPPLIES 
AND ANODES 


frederic b. STEVENS. inc. 


DETROIT 16, MICHIGAN 
Buffalo - Chicago - Detroit - Cleveland - Dayton - Wallingford (Conn.) - Indiamapolis: - ‘Springfield (Ohio) 
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SEVEN 
FEWER 
FINISHING 


2 OPERATIONS SAVED. 

On base of small waffle iron, 1 cut- 
down operation, and 1 hand coloring 
operation have been eliminated 
through the use of Superlume. 


1 OPERATION SAVED. 


On base of large waffle iron, 1 coloring 
operation is no longer necessary. 


3 OPERATIONS SAVED. 
On round toaster shell, 1 cut-down 
operation and 2 coloring operations 
have been eliminated. 


4 OPERATION SAVED. 
On the steam iron shoe, 1 hand color- 
ing operation has been eliminated. 
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. yet SUP ERLUME vastly improves all 5 of 


these Son Chief products 
...and at no extra cost. 


Son Chief Electrics, Inc., appliance makers, sought 
a thicker, brighter plate, more rapidly applied. They 
says NICHOLAS J. LAZZARO, JR. found it in Superlume—along with major reductions 
Asst. Plant Superintendent in finishing operations, plus what Nick Lazzaro calls 
in Charge of Finishing, “Tremendous improvement in our products’ appear- 
Son Chief Electrics, Inc., ance...a real breakthrough in quality.” 
Winstead, Connecticut Actually, Son Chief is plating twice as thick in the 
same time as before (using 60 amps per sq. ft. instead 
of 30). 
They’re plating flat pieces now and forming after 
plating ...a big production advantage unique with 
highly ductile Superlume. 


Superlume bath is easier to maintain. Son Chief’s 
normal operating schedule is 5 days, 16 hours a day. 
But for two months every year, they work on a 
24-hour/5-day basis. Average pieces per hour through 
trouble-free Superlume: 336, with a low of 226, a 
high of 904. Son Chief plates 30 different parts rang- 
ing from 1 to 20 inches long. Superlume bath in use: 
3100 gallons. 


Good-sized operation... healthy benefits... 
no added production costs. For full facts on 
Superlume as applied to your operation, con- 
tact H-VW-M. Chances are you, too, will be 
better off with this better bright nickel bath. 


HIGHER QUALITY FINISH. 

On square toaster shell, same finish- a | “VW: the 
ing operations are required with 

Superlume, but appearance of product 1 ‘ Progress in metaltinishing 


is tremendously improved. On all 5 Tew through advanced processes * equipment 
products, in fact, Superlume has 


ped up Hanson-Van Winkle-Munning Company, Matawan, New Jersey 
y Offices in Principal Cities 


crease tn cost. Alert Supply Company is H-VW-M in the West * Los Angeles ¢ San Francisco 
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Pre-Insulated Parts are quickly assembled Patent No. 2,820,757 


BELKE THINKER BOY RACKS 


Convert Waste into Profit 


You can assemble needed rack styles FLEXIBILITY 
with tips spaced to fit the work UNLIMITED 


Broken tips are 
easily replaced. 


Insulated 
You can Thinker Boy 


change tips TBUA Spines 
24" — $2.78 


Change tip spacing. 


Convert rack frames 
to other styles as needed 


Send for the Thinker Boy Instruction Manual. 
See how easy it is to assemble completely insulated 
racks of your own design. Get acquainted with the 
marvelous assortment of THINKER BOY Tips. The 
more you THINK with Thinker Boy the more you save. 


COMPANY 
= 947 N. Cicero Ave., Chicago 51, Il. 


~ 


EVERYTIHING FOR PLATING PLANTS 
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HARSHAW 


AIR-AGITATED 
BRIGHT NICKEL 
PROCESS 


Gives you insurance against 
air supply failure because it 
operates efficiently with any 
agitation system. 


Airglow allows the use of cur- 
rent densities much higher 
than attainable from me- 
chanically agitated systems. 


Levelling effects of Harshaw Airglow Bright 
Nickel deposit compared to that of Harshaw 
Perflow leveling semi-bright nickel. 


Airglow depth of color and bright- 
ness unequalled. 


Airglow corrosion resistance —the 
best of any bright nickel. 


i i i TOP: Airglow Bright Nickel — 1.5 mil deposit 


to Perflow levelling! BOTTOM: Perflow Semi-bright Nickel—1.5 mil 
deposit —depth of groove 3.2 mils. 
Airglow gives economies unusual for 


bright nickel. 


Let us show you! 
Allow us to give you the complete 
story on this outstanding process by 
contacting the nearest Harshaw 
office. 


THE HARSHAW CHEMICAL COMPANY 
1945 EAST 97th STREET + CLEVELAND 6, OHIO 


CHICAGO 32, ILLINOIS * CINCINNATI 13, OHIO * CLEVELAND 6, OHIO « DETROIT 28, MICHIGAN * HASTINGS-ON- 
HUDSON 6, N.Y. * HOUSTON 11, TEXAS « LOS ANGELES 22, CALIF. * PHILADELPHIA 48, PA. * PITTSBURGH 22, PA. 
Plating Processes also available through the following Foreign Distributors or Manufacturers: 


HARSHAW CHEMICALS LTD., LONDON, ENGLAND L. VAN DER HOORN, UTRECHT, HOLLAND 
ARMALITE CO. LTD., TORONTO, CANADA ROBERT BRYCE & CO. LTD., MELBOURNE, AUSTRALIA 


And many Agents throughout the world 
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FOR QUALITY | 
‘METAL FINISHING 
PRODUCTS 


... to help you 
determine if you 
are getting the 
most for your metal 
finishing dollar. 
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Products, Inc. 


Check your answers to these three important 
supplier questions. Then, compare what you 
get when you buy from Allied Research 


RODUCT VALUE > 


Do I get the results | want at 
the lowest possible cost? 


Always. 


Sometimes 


Whether you want quality or 
economy .. . there’s an Allied 
Research product designed to 
give you the best finish for the 
money. Specify your chemicals, 
equipment, or supplies for better 
finishing from this list: 


conversion coatings 
for non-ferrous metals 


RILAC 
protective coatings 
for all metals 


isosrire 


plating brighteners 


process chemicals 


electroplating equipment 


Other standard plating room 
chemicals and supplies. 
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SERVICE 


Can I get the kind of service I 
want — where | want it — 
when I want it? 


Always. 


Sometimes 
Seldo 


Allied provides a nation wide 
network of sales engineers and 
warehouses — service men and 
laboratories. Prompt product 
delivery or expert help is as close 
as your telephone. Check us out 
on promptness. Call your Allied 
Research man. Or, write direct 
if you’d like information on: 


Chemicals 


Supplies! 


KNOW HOW 


Does my supplier know my 
industry's finishing require- 
ments? 


Always 


Sometimes 


Allied has years of experience 
helping customers’ establish 
quality finishing standards. The 
performance of many Allied pro- 
ducts has helped set quality 
levels for industry and govern- 
ment specifications in these 
industries. 


Military 


Aircraft & Missile 


Electrical 


Automotive 


Appliance 


@ 


Hardware 


Like to have a free Value Analysis of your metal finishing operations? Write direct or call 
your Allied Field Representative. He’s listed in the Yellow Pages under "Plating Supplies”. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET @ BALTIMORE 5, MARYLAND 


Affiliated operations in principal countries 


September, 1961 
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BOUND 


how does your 
chrome plating 
stack up? 


You can keep your chrome-plating process in 
step with today — with Diamond CPA 1800°. 


For example: Viking Copper Tube Co., of 
Cleveland, Ohio — with mandrels plated by 
the CPA 1800 process — draws 1500 feet of 
copper tubing per minute to extremely close 
tolerances with almost unbelievably re- 
duced deterioration in machine tools! 


“ “This same job-proven additive is available 
to you. To increase plating speed and 
covering power. To allow a broader op- 

erating range. To simplify anoding and 
produce a brighter, harder coating. To 
improve the metallurgical character- 
istics of chromium plate. 


In short: Diamond CPA 1800 can 


cut your unit costs and save you 
: ? By money. Diamond developed it. 
3 Your Diamond CPA 1800 
Distributor can supply it 
Pe where and when you need it. 


For further information write or call 
Diamond Alkali Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


Diamond 
Chemicals 
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METAL FINISHING, 


At Western Electric 


MEAKER AUTOMATIC DELIVERS CONSISTENT QUALITY 
ZING PLATING FOR MILLIONS OF SWITCH PARTS 


How large the world? No more than the minutes it 
takes to telephone anywhere! A pioneer in communi- 
cations is the Western Electric Company which builds 
years of rugged service into every piece of telephone 
equipment produced at its extensive Hawthorn Works, 
Chicago. Superior performance is a never-ending quest 
of Western Electric production engineers. 


The Meaker “Automatic” was chosen and installed 
four years ago to zinc plate switch mounting plates 
and relay covers. These are parts of busy telephone 
central offices—the communication nerve centers of 
offices and factories throughout the United States. 


Since 1899, Meaker engineers have been building 
automatic metal processing equipment. These range 
from units tailor-made to fit limited floor space and 
handle modest output to the largest plating installa- 
tion in the world! 


Whether large or small, every Meaker is made to save 
its owner money—through lower labor costs, greater 
plating uniformity and greatly improved product qual- 
ity. Send for our new catalog “When to Automate” 
which will give you some valuable ideas on improving 
your profits—and products—through automatic plat- 
ing or metal finishing. 


THE MEAKER COMPANY 


SUBSIDIARY OF CORPORATION 


Nutley 10, New Jersey 


Factories and offices Chicago 50, Ill., Los Angeles, Cal. and Nutley 10, N. J. 
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Big Moments in Plating! 


World’s Toughest Gear-Drive 


Another Singleton development — “Seilon” Gears! First 
in operation at Linndale Plating, Cleveland (left). The 
only gear drives for 100% universal barrel plating — in 
all solutions to 220°F. (acid, alkali), for all makes, types, 
sizes, ages of equipment. Replace your old gears with 
Singleton “Seilons” — outperform, outlast all others — 
compatible with solutions many other synthetic or metal 
gears can't tolerate. Send for tech-data, prices. 


World’s Fastest Barrel Line 


Another Singleton development — “Low-Boy” Super- 
structure! First in operation at Progressive Plating, 
Elyria, Ohio (left). Lowest silhouette for fastest, easiest 
barrel operations in plating. Requires less head room, 
shorter lifts; saves hoist-time, manhours. Streamline 
your barrel lines with “Low-Boys” — fit any make, type, 
size, age of equipment. Send for tech-data, prices. 


Barrel Platers Beat Own Output Records, Cut Expenses 
with New Singleton Developments 


“Biggest performance boost yet,” is report of first barrel platers featured in the new Singleton General Bulletin. Includes data, 
to use newest Singleton equipment. Those who follow report the prices, etc. Send for it. All protected by Singleton’s U. S. Pat. . 
same. Performance makes the difference. Output and quality 2,886,505. 

win against time and costs. Every major plating barrel equip- 

ment advance in 20 years is a Singleton development. That’s 


why Singleton-equipped barrel piaters lead the “pack” in pro- 
duction, quality .. . and profits! 
Get the facts on Singleton Replacement Cylinders made of the 
toughest “synthetics” to fit all makes, types, sizes, ages of 


superstructures. Singleton Cylinder-Superstructure Units to fit 
existing installations — any make, type, size, age. Singleton 


“Cogged-V-Belt” Drive (or gear) Plating Barrels, single or multi- Please contact The Singleton Co., 11720 Berea Rd., Cleveland 11, Ohio. 
station, allied equipment and accessories. These and others are Telephone: CLearwater 1-5580. 
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in easy-to-handle powd m__no breakable carboys 


Introducing PICTAX for acid pickling 


New PICTAX® brings to platers a dry acid salt that is not only more convenient to use, but also 
provides brighter electrodeposits through better metal activation. Plating is more adherent . . . 
stains are eliminated . . . over-all plating quality is much improved. PICTAX has reserve acidity 
to give pickle baths longer life—so you don’t have to change your baths as often. PICTAX is 
completely soluble and free-rinsing. Ask your Wyandotte representative about new PICTAX today. 


Wyandotte Chemicals 


B. FORD DIVISION 
WYANDOTTE, MICHIGAN * LOS NIETOS, CALIFORNIA « ATLANTA, GEORGIA 
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Nickel-Chrome Plated school furniture by the Heywood-Wakefield Company, Gardner, Mass. 


School furniture’s built to take a beating 
when it’s protected with Nickel-Chrome Plating 


Sure, they’re little angels now. But just 
wait till Miss Logan leaves the room. 
Then they really go to town and give 
this school furniture a workout. Desks 
and chairs get leaned on, stood on, 
kicked, dragged, banged. It all adds up 
to plenty of use...and abuse... every 
day of the school year. 

Tough treatment like this calls for 
furniture with a really durable finish. 
Nickel-Chrome Plating is specified be- 
cause it provides long-lasting resist- 
ance to hard wear. It keeps its bright, 
eye-catching appearance, fights off 


scratches, scrapes, bumps and stains. 


Nickel-Chrome Plating works so 
well with so many basis metals. 
It gives designers true flexibility in 
selecting basis materials for top per- 
formance, simplified fabrication, and 
practical production cost. And it gives 
metal finishers a coating system that 
protects the product for years of rugged 
wear. 


For more information on Nickel- 
Chrome Plating for decorative, protec- 
tive finishes, write for a copy of The 
Contribution of Nickel and Chromium 
to the Durability of Decorative Plating. 
It’s yours for the asking. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street ideo New York 5, N.Y. 


Inco N 1¢ kel makes plating perform better longer 
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top to 
bottom... 


Ultrastl rectifiers 


NEW OVERALL FUNCTIONAL DESIGN + CENTRALIZED 
A.C. CONTROL «+ SELF-LOCKING, SLIDE-IN PANELS «+ 
HINGED INSPECTION DOORS «+ TRIM APPEARANCE, 
LASTING FINISH » RUGGED UNIFRAME CONSTRUCTION 
e NEW, IMPROVED TRANSFORMER DESIGN + NEW, ONE- 
PIECE DIODE ASSEMBLY «+ NEW, BUILT-IN VENTILATION 
SYSTEM + NEW, POSITIVE PROTECTIVE DEVICES 


Integral, remote and automatic controls are available. 
Call your Udylite Representative for complete information. Or, write: 


Udylite THE UDYLITE CORPORATION 


Detroit 11, Michigan 
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Udylite Full Automatic and 
the Incomparable ‘‘66’’ put 
more ‘‘sell’’ in accessories 


“Our Udylite Full Automatic is the nucleus of the largest plating plant in 
the notions industry,” states Mr. E. Desmond Lee, President of the Lee- 
Rowan Company, St. Louis, Missouri. “It was selected because of our 
need for increased plating production and its built-in quality control.” 
The customer-stopping appearance of Lee-Rowan accessories and closet 
convenience items starts with the base nickel plating. The Udylite In- 
comparable ‘66"’ Process provides the bright finish and top leveling 
action required for lustrous chrome plating or jewelry finishing in 24K 
gold. The result is a line of metal accessories that have become iop- 
selling impulse items in notion departments across the country. M The 
Udylite Full Automatic, in conjunction with the many superior Udylite 
Plating Processes, assures top finish quality at the lowest possible cost- 
per-unit. Ask your Udylite Repre- 
sentative how you can improve your 
product appearance, boost sales and 
step-up plating production. Udylite 
engineers will then recommend the 


THE UDYLITE 
right machine and the right process QRPORATION 
for your specific application. DETROIT 11, MICHIGAN 


The Udylite Full Automatic installed at Lee- 
Rowan is 83’ 5” long, 11’ 11” wide and has a 
ceiling height of 14’ 4”. Racks are 30” x 12” x 54”. 
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This cylinder will be repaired and 


back on the line in about 20 minutes 


The New Udylok Plating Cylinders are completely field-repairable. Handy 
replacement parts can be inserted and the barrels returned to productive use 
in less than half an hour. 


Ruggedly durable and dependable, Udylok is highly wear resistant under any 


normal use ... yet easily repaired if damaged by accident. Its unique, inter- 
locked, cementless construction is responsible. 


There's no metal to plate in the entire cylinder . . . and no tie rods to corrode, 
rattle loose or get in the way. Parts are quickly available from Udylite or 
easily carried in your stock, ready for instant repairs. 


Specify Udylok cylinders in all your new equipment and 
use them as replacements in old-style barrel units too. 
Let your Udylite man show you how you can apply these 
important economy features to your operation today: 


The Udylite Corporation 
Detroit 11, Michigan 
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Chemicals 


DuBois delivers, in perfect proportion . . . the world’s finest cleaners balanced with 
continuing service. The result: Concentrated cleaning at low cost plus . . . on-the-job technical 
assistance—both, from DuBois. 


exclusive, cost-saving 6-point program 


DuBOIS SETS THE PACE with the largest, technically-trained service group in 
the industry . . . to solve your cleaning problems, help train your personnel in 
maximum product efficiency. 


DuBOIS SETS THE PACE with a vast number of warehouses strategically 
located to provide fast, efficient service. 


DuBOIS SETS THE PACE creating the most complete line of chemical cleaning 
compounds... serving every phase of your operation. 

<p) DuBOIS SETS THE PACE providing almost a half-century of practical and 
technical “on-the-job” experience. 

cs» DuBOIS SETS THE PACE giving all the advancements of a research staff 
dedicated to formulating better cleaners for you. 


DuBOIS SETS THE PACE providing the opportunity to unify all your 
purchases through one company. The result: greater dollar savings, improved service. 


DuBOIS CHEMICALS ¢« CINCINNATI 2, OHIO 
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For Industries 


Compounds for all types 
of metal cleaning .. . 
electroplating . . . paint 
stripping . . . paint spray 
booth clean-up . . . pur- 
gants . . . degreasers 
... Solvents . . . auto- 
matic dispensing equip- 
ment. Products for in- 
plant maintenance — 
showers, offices, cafete- 
rias. 
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... SO that your plant 
can be ‘‘ROHCO-OPTIMIZED’’ 


for tomorrow's Super-Plating TODAY! 


ROHCO-OPTIMIZATION? It means a new, higher standard of plating 
processes and results for you at lower cost through technologically superior 
ROHCO products. Why only ROHCO? Because plating process optimiza- 
tion is our only objective. No divided interests. The total, all-out efforts of 
our facilities are zeroed-in on your plating problems, exclusively. That’s why 
ROHCO is first in its field in scientific creativity for advancing electro-finish- 
ing standards. Results? More leading platers depend on ROHCO products 
for the optimum results which only ROHCO can offer. More leading platers 
depend on ROHCO technical aid — from our central laboratories and from 
our field tech-service, both no-charge customer-service facili- 
ties. Call your nearby ROHCO representative today . . . let 
him go to work for you now. Telephone: EDison 1-5100. 
Send for new Catalog! 


Nationwide Stockpoints 


“The right start .. . a better finish” 
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PRODUCTS 


ROHCO 20 XL and 
| Super XL: World’s 


leading cadmium 
brighteners. 


ROHCO Cad-Sol: 


Add water for instant 


cadmium plating bath. 


ZINC PLATING PRODUCTS 
ROHCO 100 and 


ROHCO 102: Barrel © ] 


zinc brighteners for 
brilliant, blue-white 
deposits. 


Econobrite: 
Economical, bright 
deposits, suitable for 
post-plating dip. 
Perma-Brites: 


Uniform, commercial 
finishes at lowest cost. 


ROHCO 503: Most 
popular zinc brightener 
in plating. 


ROHCO Zinc Purifier: 
Purges zinc plating 
baths — saves 


 brightener. 


ROHCO Zinc Sol: Add_ 


- water for instant zinc 


plating bath. 


ROHCO ZW-600: 
Wetting agent for 
more efficient, cleaner 
zinc plating. 


CONVERSION COATINGS 
Rodips CD-3, CD-4 


cZ-10, and Roblack. for 


cadmium: Superior 
post-plating treatments 
for passivating and 
coloring cadmium 
plate. 


Rodips ZN-22, N-23, 
 ZN-25, ZN-30, etc., 
for zinc: Superior 
post-plating treatments 
for passivating and 

coloring zinc plate. 


Rodip AL-50 for 
_ aluminum: Superior 
chromate treatment 
imparts corrosion 
_ protection to aluminum 
and its alloys. 


OTHER ROHCO PRODUCTS 


ROHCO Super 
No-Cro-Mist and 

ROHCO Anti-Spray: 

_ Spray suppressants 
pice = romium plating 


-shedder; improves 
_ drying, prevents 
staining. 


Rodip AL-44: 
brite dips. 


Hull Cells, Rectifiers 
and Related Platin ng 
Test Equipment: Wide 
range of models for 
évery purpose and 
convenience. 


| 


3 


4 


4 


i 


1961 


> 
Z | 
4 
A} 
| | 
R.O.HULL’& COMPANY, Inc. 


What’s News in Enjay Resins... 


BUTON’ Resins produce tough, low-cost primers! 


Buton resins contribute to low-cost, long-lasting 
protective metal primers. Several inherent proper- 
ties make them a natural choice for numerous metal 
priming applications. Buton resins possess excellent 
hardness, toughness, and flexibility . . . combined 
with outstanding resistance to such corrosive ma- 
terials as: detergents, salt spray, boiling water, plus 
many acids and alkalis. 


Buton resins offer excellent adhesion on most 
metals, including steel, galvanized steel, tin plate, 
aluminum, and various light metals. In addition, 
they provide good intercoat adhesion with conven- 
tional top coats. The initial low selling price, plus 
the high bulk of Buton resins make possible new 
savings in primer formulations. For more informa- 
tion, contact Enjay at 15 W. 51st St., N.Y. 19, 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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vapor degreasing 
in Columbia-Southern Trichlor 


helps SWANK INK. 


set the quality pace, 
save on finishing costs 


== 


Natural topaz cuff link Monogrammed tie clip and cuff link 


Gleam of quality and appeal of unusual design charac- 
terize this selection of men’s accessories from the 
Swank collection. Recent additions to the line include 
a full selection of small gift items and watches for men 
and women, 
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Attleboro, Massachusetts—Craftsmanship is a tradi- 
tion in this New England jewelry center where Swank, 
Inc. produces its world-famous line of personal jewelry 
for men. Top quality in every price range demands care 
in manufacturing methods backed up with smart cost- 
control to keep them competitive. That’s why vapor 
degreasing with such solvents as Columbia-Southern 
TRICHLOR was a natural to help Swank management 
meet the dual needs of effective cleaning at low cost. 

Thousands of tiny parts made of all the decorative 
metals from brass and bronze to gold, silver, rhodium 
and others are buffed to a quality glow before final proc- 
essing or protective plating. Since finish bespeaks 
quality in jewelry, no blemish-causing bits of soil 
could remain after the final cleaning step. The variety 
of metals to be processed, the tenacious buffing com- 
pounds to be removed without affecting the surface and 
the need for economy, gave the production department 
a real challenge. 

Vapor degreasing was Swank’s answer to the chal- 
lenge. Taking advantage of modern equipment and the 
dependable quality of supplies like Columbia-Southern 
Trichlor with its heavy duty neutral stabilizing system, 
they were able to set up an efficient rate of continuous 
production without expensive shut down. Swank buys 
its Trichlor through Kraus Distributing Company of 
Providence, who also supplies other finishing materials. 

A typical example of problem-solving teamwork be- 
tween distributor and technical service from PPG’s 
Chemical Division occurred recently which points up 
the value of well-informed suppliers. Swank was experi- 
encing a mysterious build-up on the filters and distilla- 
tion equipment which prevented proper operation of 
their large degreasing machine. A hurry-up call for help 


Bill Lovenbury of Swank and Martin Kraus of Kraus 
Distributing Company, Trichlor distributors, inspect a 
rack of belt buckles which are clean, dry and ready for 
final plating. Swank designed many of its own work- 
handling racks and baskets to insure complete expo- 
sure to solvent. 


Clear Trichlor flows past the sight glass after distilla- 
tion, ready for more cleaning mileage. Swank has im- 
proved costs with many ingenious modifications of 
equipment, and increased awareness of solvent use 
by metering the solvent supplied to every department. 


brought the distributor and the PPG representative. 
Sticking with the job until solved, they came up with 
the reason—an extra heavy load of insoluble spinning 
compound on parts being cleaned—and the solution, 
which involved adjusting the through-put rate and the 
method of work handling. Result: a return to produc- 
tion in a short time, with resultant savings. 

Swank has found that Columbia-Southern Trichlor 
meets every test of quality and performance as a low- 
cost cleaning solvent in vapor degreasing. Trichlor is 
tailor-made for today’s high production rates. It is pro- 
duced under ‘““Triple-check”’ quality control during 
manufacture for purity, uniformity and stability. This 
super-stabilized system helps protect your equipment 
from acid build-up. Finally, it is sold nationwide, through 
experienced distributors and backed up by qualified 
PPG Chemical Division technical service engineers. 
No wonder leaders like Swank of Attleboro look to 
Columbia-Southern Trichlor to keep them on target in 
efficiency and low cost. 

For more details on vapor degreasing—the modern 
answer to metal cleaning—call your Trichlor distribu- 
tor or our district office nearest you. 


columbia} southern 
G chemicals 


CHEMICAL DIVISION 
PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER PITTSBURGH 22, PENNSYLVANIA 
DISTRICT OFFICES: Boston + Charlotte - Chicago - Cincinnati - Cleveland 
Dallas - Houston - Minneapolis - New Orleans - New York - Philadelphia 
Pittsburgh - San Francisco + St. Louis - IN CANADA: Standard Chemical Limited 


Mechanized vapor degreasing machine charged with 
Trichlor meets Swank’s need for high production and 
economy. Combination of liquid spray and vapor rinse 
gives superior results in short time. Return conveyor 
system simplifies handling (one man loads and un- 


loads) and reduces solvent loss. 
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MANHATTAN 
RUBBER LINING 
PROTECTS COSTLY 
PICKLING AND 
PLATING EQUIPMENT 


. Permanently 


THICK, MULTIPLE CALENDERED SHEETS 
INSEPARABLE RUBBER-TO-METAL BOND 
ELIMINATE DANGEROUS “STRAY CURRENTS” 
NATURAL OR SYNTHETIC RUBBER 

WON’T HARDEN, CRACK OR OXIDIZE 

TESTED UNDER HIGH VOLTAGE 


‘STOP 


ONTAMINATION 


Be certain of lifetime protection for your costly 
equipment and protection against contamination 
of expensive plating baths. Specify Manhattan lin- 
ing on your next tank lining job. 


Photo courtesy Hanson-Van Winkle-Munning Co, 


MANY MANHATTAN LINED TANKS HAVE BEEN IN CONTINUOUS USE OVER 30 YEARS! 


Rubber Lining Plants at Passaic, N. J. 


RAYBESTOS - 


MANHATTAN RUBBER DIVISION 


ENGINEERED 
RUBBER 
PRODUCTS 

.- MORE USE 
PER DOLLAR 


North Charleston, S. C. ® Neenah, Wis. 


MANHATTAN, INC. 


PASSAIC, NEW JERSEY 


new - Hi-Speed bright copper plating... 
your Plating 
to BARREL COPPER Brightener can be used in 


your present regular solution with standard equipment 


One of e The only ONE brightener required — ‘ 
America’s leading cuts operating costs 
manufacturers 
© BRASS Additive e Tops in throwing power — produces Used successtully 
Wilaagrbeserti complete coverage immediately by job platers 
@ BARREL COPPER and manufacturers 
Brightener 
© BARREL NICKEL e Doubles your plating rate — 
Brightener increases production NON-CRITICAL 


For technical 
information, 
complete details 
and prices 

.. write to 


e Eliminates cyanide fumes 


BOOSTS PRODUCTION 
CUTS REJECTS 


153 East 26th Street, New York 10 + Phone LExington 2-3055 
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MULTIPLE 
PROCESS PLATER 


Fully automatic plating at its best . . . efficient, 
convenient, profitable! 


A single Select-O-Matic plater carries any 
variety of work pieces completely through 2, 
3, or any other number of process cycles 
simultaneously. 


The operator, at the loading station, simply 
sets a dial on each carrier to select the process 
cycle for individual racks. The rest is entirely 
automatic while the racks travel from start 
to unloading. 


With a Select-O-Matic, different machines for 
each cycle are unnecessary. Saving in equip- 
ment is tremendous. Maintenance is cut to a 
fraction. All the floor space saved can be put 
to more productive use. 


No matter what your type of operation, Select- 
O-Matic is easily adaptable—at a surprisingly 
low investment. Get all the facts without 
obligation. Mail the coupon NOW! 


ATTACH TO COMPANY LETTERHEAD 


Let us have information on the fully automatic Select-O-Matic. 


LASALCO, INC. 


HOME OFFICE: 2820 LaSalle St. © St. Lovis 4, Mo. © PRospect 1-2990 
IN TEXAS: 2805 Allen St. Dallas, Texas © Riverside 7-8093 
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THE QUALITY YOU EXPECT FROM MaeT 


Now ready to serve you is a new source 
for nickel plating supplies that takes 
second place to no other company in 
plating experience and service. 

MaT has become a prime distributor 
for anodes made from Incobar* rolled 
nickel. No finer quality exists, as any 
experienced nickel plater knows. Their 
high purity and uniformity give you 
assurance against plating difficulties. 

All types, sizes and shapes are now 
warehoused in convenient locations. In- 


METAL & THERMIT CORPORATION GENERAL OFFICES: RAHWAY, NEW JERSEY 


cluded are the rolled or cast 99% + 
carbon-types in both the oval and in- 
creasingly popular flat shapes. M&T of- 
fers high quality cotton or nylon anode 
bags required for nickel anode usage. 
Nickel Salts, too: In addition to boric 
acid and Ma&T Addition Agents re- 
quired to make up and replenish the 
MaT Bright Nickel 30-W Bath, you 
can get nickel sulfate and nickel chlo- 
ride in the complete plating “package” 
available from Ma&T...and thereby 


gain the advantage of a single, respon- 
sible and experienced source of supply. 


In fact, M&T is now in a position to 
offer you complete, undivided service 
responsibility for your entire bright 
plating operation...the copper and the 
chromium as well as the nickel... with 
processes that save on operating costs, 
with products of top quality, with serv- 
ice that keeps trouble out of your fin- 
ishing line and rejects to a minimum. 


Ask the Ma&T Plating Engineer for 
recommendations and a quotation. 


*Reg. trademark of The international Nickel Company, Inc. 


IN CANADA: MaT PRODUCTS OF CANADA LTD., REXDALE, ONT. 
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new Bright Nickel Process 


THE PLATING RESULTS YOU WANT | 


Here’s the process you've been hearing 
about. Out of the M&T electroplating 
research laboratories has come a Watts- 
type bright nickel bath unexcelled in 
operation and economy for bright plat- 
ing a variety of basis metals. 
Thoroughly field-proved and already 
in service in a number of substantial in- 
stallations, this new MaT 30-W Bright 
Nickel Process has shown it.can de- 
liver these advantages consistently: 


e Dazzling deposits with outstanding 
receptivity for chromium. 


e Excellent results with either air or 
mechanical agitation. 

e Economy through long-life organic 
addition agents. 

e A desirably ductile deposit. 

e Wide bright plate range that permits 
highest plating speeds. 

e Easy control and maintenance in pro- 
duction service. 


Plating Products 


e Stability of addition agents over wide 

PH range and other conditions. 
Specific composition of the plating bath 
depends on operating requirements, the 
work to be plated, thickness wanted, 
etc. Individualized, single-package ad- 
dition agents avoid control problems, 
assure uniform results. 


MaT Addition Agent A-3 affords bright- 
ness and leveling power. 


MaT Addition Agent A-5 assures maxi- 
mum brilliance and ductility. 


MaT Addition Agent Y-11 or Y-15 pro- 
tects against pitting. 
Send for data sheet that gives details. 
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with the PARAMOUNT 
Finishing Touch 


“It takes a fine finish to make the world’s 
finest cigarette lighter look the part, says 
Ronson Corporation of Pennsylvania, Delaware 
Water Gap. 


“To insure a finish that is free from surface 
pits, stains and streaks, we rely on Paramount 
Felt Wheels in our final polishing operation. 
We have found that Paramount Felt Wheels 
can consistently produce surfaces which meet 
our standards, yet are easy to set up and use.” 


Follow Ronson’s lead — if finish is an im- 
portant ingredient in your product 


Call your Paramount Supplier today. 


Felt Wheels, Bobs, 
Sheet Felt 


Bacon Felt Co. 
Taunton, 
Massachusetts 


11 Fifth Street 


Use 
KOCOUR TEST EQUIPMENT 


TO SOLVE YOUR 


plating thickness problems! 


You can depend on the 


KOCOUR ELECTRONIC THICKNESS 
TESTER Model 955 


direct reading 
virtually automatic 
90-95% accurate 


simple operation 


WIDE APPLICATION RANGE! 


Determines the thickness of brass, cadmium, decora- 
tive and heavy chromium, copper, lead, lead-tin, 
nickel, silver, tin, tin-zinc, and zinc deposits on var- 
ious basis-metals. The thickness range is from 2-3 
millionths up to 0.002”. In addition, composite coat- 
ings can be tested. You get individual readings of 
the ACTUAL thickness of each deposit. 

You can also test deposits on wire with Accessory 
Unit Model WT. (A.S.T.M. Spec. B-298-55T for testing 
silver coated copper wire.) 


DEPENDABLE ACCURACY! 


Accuracy is 90-95%. Human error is virtually elimin- 
ated. A positive “Calibration” feature monitors both 
accuracy and performance. 


SIMPLE OPERATION! 


Just set up the specimen and press a button. The 
average test takes about 1 minute . . . readings are 
direct. 


15 DAY FREE TRIAL! 


Try it in your own plant for 15 days. See for yourself 
how it works . . . what it does . . . how well it suits 
your application. Your satisfaction is guaranteed, 


FREE EVALUATION OF APPLICATION 


Just send us full details concerning your application 
including the plating/basis metal combinations and 
thickness range of each . . . or, just write for Bulle- 
tin 400. There’s no charge . . . no obligation. 


oll overt the 
_ cleaning 
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Cleans steel after spot welding! 


Hubbard-Hall’s new 450 cleaner often elim- 
inates an entire operation. One plater skips 
acid pre-pickling because 450 removes the light 
weld and heat scale from his spot-welded 
fabrications. Another uses 450 to eliminate all 
pickling before automatic plating. Others who 
used to use two cleaners before finishing use 
450 instead. Besides removing grease, oil, dirt 
and other shop soil 450 also removes mild rust 


and stain. This powerful cleaner produces 
exceptional penetrating and soaking action. 
It's also low sludging, even when scale or rust 
is being removed, and absolutely non rusting. 


Put Hubbard-Hall’s new 450 cleaner to work 
for you. Write today for our bulletin containing 
complete information... then let us show you 
what 450 can do right in your plant. 


PLANNED SERVICE ser better metal finishing 


Hubbard 


THE Hall Dateien COMPANY e Waterbury, Conn. 
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Backed by 
60 Years of 
Specialization 


our staff 


about plating problems. 


Rhodium electroplate is suggested for these applications: 
on wave guides and microwave equipment which may be 
used in marine atmosphere; in printed circuits; in elec- 
trical contacts where light contact pressure and low volt- 
ages are involved...Rhodium is very hard and corrosion- 
resistant. 


This Rhodium plating solution is easy to use. It operates 
over a wide range of temperatures and current densities. 
We will be glad to plate samples without charge. 


34 


NAPCO’S MITEY-MITE PLATER (only barrel of its kind) 
Small loads are no longer a problem. Just load 
MITEY-MITE, place in your barrel and plate. Con- 
tact is made thru the work load, into a small dangler 
and into the MITEY-MITE. Every plater will find 
MITEY-MITE’s quick load and unload features 
essential. Can be ordered in a set of 3 or a single 
unit —Sizes 6” - 4%” - 3”, 


NAPCO’S FULL CYCLE PLATING BARREL 

....+ With Plastisol covered hanger arms, 3/32” 
standard perforations, danglers, polypropolene ring 
gears and gear train, coated and uncoated super- 
structures. Barrel materials available in, Polypropo- 
lene, Lucite, Melamine, Bakelite. Complete stock 
sizes—14x30 - 14x32 - 14x36 - 15x30 - 15x36 - 16x30 - 
16x36 - 18x36. 


NAPCO maintains a department with complete replacement parts for ALL manufactured barrels. 
All items complete manufactured in our plant. (Dealers inquiries invited) 


NATIONAL PLASTICS & PLATING SUPPLY CO. 


Box 34 Bristol LUdlow 3-1326 


Terryville, Connecticut 


a “Over 27 years experience in Plastics” 
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Beauty 
treatment 


BOEING Far 


to 


-»-»- MUTUAL CHROMIUM CHEMICALS 


Sleek, fast and high flying . . . she’s a beauty, this 
Boeing 707 jet airliner. To help her look her best, 
Boeing gives the aluminum skin an anodizing treat- 
ment with Mutual® Chromium Chemicals for im- 
proved appearance and corrosion resistance. 


This is just one of the many ways versatile 
Solvay® Mutual Chromium Chemicals serve appli- 
cations ranging from metal treatment to fireworks. 
To fill your needs for any of the Mutual Chromium 
Chemicals, look to Solvay as Boeing does. Solvay is 
the world’s largest chromium chemical producer 
with over 100 years’ experience in their develop- 
ment and production. ; 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


MUTUAL chromium chemicals are available through distributors and SOLVAY branch 
offices located in major centers from coast to coast. 
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For a full description of the Mutual line of 
chromium chemicals... uses, properties and com- 
prehensive technical data . . . mail the coupon for 
your free copy of Solvay’s new 80-page Technical 
Bulletin, “Chromium Chemicals.” 

MUTUAL CHROMIUM CHEMICALS 


Sodium Bichromate * Sodium Chromate « Chromic Acid * Potassium Bichromate 
Potassium Chromate * Ammonium Chromate * Koreon (One Bath Chrome Tan) 


SOLVAY PROCESS DIVISION 44-91 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


Please send—without obligation—Solvay’s new 80-page 
Technical Bulletin No. 52, “Chromium Chemicals.” 
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BUFFING COMPOUNDS 


och 


DISTRIBUTOR 
FOR 


N 
Re Belke Manufacturing Co., Plating Equipment 
Cc Fas elke anutacturing Co., ating Equipmen 
qv? New Holland Machine Co., Centrifugal Dryers 
Daniels Plating Barrels Inc., Plating Equipment 


“'Brightboy Products’, Rubber Bonded Polishing Wheels 

Federated Metals of Can. Ltd., Zinc & Cadmium Brighteners 

Barker Bros. Inc., Buffs @ Meaker Corp., Rectifiers, Filters, etc. 
Bacon Felt Co., Felt Products @ Sel-Rex Corp., Rectifiers, Filters, etc. 


LEADING CANADIAN MANUFACTURER AND DISTRIBUTOR SINCE 1936 
COMPLETE LINE OF PLATING AND POLISHING EQUIPMENT AND SUPPLIES 


LEA PRODUCTS COMPANY 


996 DE BULLION STREET MONTREAL, CANADA 
Tel.: UN 6-5418-9 


Covers constitution, applications and properties. 


HOT 
ORGANIC COATINGS 


by RAYMOND B. SEYMOUR 


President, Alcylite Plastic and Chemical Corporation 


With a special chapter by GEORGE B. McCOMB 
Consultant to Suppliers of Pipe Line Coatings 


1959, 244 pages, $7.50 


CONTENTS: 


Coating Fundamentals 
General Discussion of Hot Coatings 
Asphalt and Related Products 
Coal Tar Pitch 
Petroleum Waxes 
Synthetic Hydrocarbon Resins 
Cellulose Derivatives 
Animal, Vegetable & Insect Waxes 
Miscellaneous Products 
Applications in the 

Absence of Solvent 
Hot Applied Coal-Tar 

Pitch Base Coatings 
Hot Solution Applications 
Tests 
Trends and Potentials 

of Hot Coatings 


The constitution, applications and properties of hot 
organic protective coatings are concisely presented 
here. The book contains chapters on widely used hot 
organic materials such as asphalt, coal-tar pitch, 
petroleum waxes and cellulose derivatives. Specific 
information on formulations of proprietary products 
is included. Additional chapters deal with hot melt 
applications without solvent such as peel coatings, 
protective linings, flame spraying and the fluidized 


bed process. One chapter on hot applied coal tar — 

pitch base coatings is supplied by George B. McComb, 

consultant to the leading suppliers of pipe line coat- Order Now For Immediate Delivery 
ings. Hot spray techniques and the many advan- Please send remittance with all orders 
tages of this application are also covered. This book 


will ve helpful to everyone using these coatings in METAL FINISHING 
any form. 


381 Broadway, Westwood, New Jersey 
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NUODEX introduces 


a series of new high-performance plating baths 
to complement NUODEX certified plating chemicais. 


Two years ago, Nuodex led the industry in bring- 
ing you the many advantages of certified metal 
purity and quality in nickel plating chemicals. 

Now, with the introduction of high-performance 
plating baths and brighteners, Nuodex offers you 


improved control in your plating operations. Each 
of these four new baths has been specifically 
developed to overcome and eliminate the more 
troublesome problems and headaches of nickel and 
copper production plating. 


A new bright nickel process 
with high leveling properties, 
high throwing power, ease of 
control, excellent ductility. 
May be used with agitated or 
still bath processes. 


NUODEX 


A bright barrel process, it may 
be used in hot barrel solutions 
or in room temperature baths 
with equal effectiveness. Sim- 
ple to maintain and control, it 
produces highly uniform, 
bright deposits. 


Specifically designed to elimi- 
nate stress problems in nickel 
deposits, it acts as a modifier 
to reduce high tensile stress 
to zero or convert it to com- 
pressive stress. Produces ex- 
tremely ductile plate. 


Distributors in principal cities in the U.S. 


SPECIAL PURPOSE CHEMICALS 


ODUCTS DIVISION 


ELIZABETH. NEW JERSEY 


This acid copper process has 
high throwing power, elimi- 
nates rough grainy deposits 
and “treeing” while promoting 
th, hard deposits of high 
ductility at rapid speeds. 


HEYDEN NEWPORT CHEMICAL CORPORATION 
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COATINGS . 


for Zinc and Cadmium 


KER-CHRO-MITE *2 produces 
LUSTROUS finish with maximum 
protection against corrosion for 
ZINC & CADMIUM. 


KER-CHRO-MITE *4 produces 
mirror-bright finish on ZINC & 
CADMIUM. Ideal for fully auto- 
machines or manual vats. 
KER-CHRO-MITE *5 is single 
step Chromate bright dip, for 
ZINC or CADMIUM, supplied in 
concentrated form. Will produce 
a lustrous finish, in a SINGLE DIP. 
Has excellent life. 


KER-CHRO-MITE B brightens 
and passivates BRASS, COPPER 


SODIUM CYANIDE 
EGG FLAKE 
GRANULAR = POWDER 


POTASSIUM CYANIDE 
EGG POWDER 


COPPER CYANIDE 
ZINC CYANIDE 


TRICHLOROETHYLENE 


AVAILABLE IN and BRONZE. 
TANK CARS—TANK TRUCKS KER-CHRO-MITE GC produces 
DRUMS 


olive drab on CADMIUM and 
ZINC plate and its alloys. Has 
maximum protection AGAINST 
CORROSION. Excellent as paint 
base. 

ZIN-K-LUX-D a newly improved 
ZINC sol. brightener and purifier. 
Produces lustrous finish right out 
of the tank. Compatible with al- 
most all addition agents. 


ZIN-K-PURE inexpensive leveler 
and purifier for CYANIDE ZINC 
solution. 

CADLUX-D improved brightener 
for CADMIUM solution. Needs 
only a small amount for lustrous 
Still or BBL plating. 


BOOSTER-BRITE for CYANIDE, 
ZINC and CADMIUM baths. As- 
sists organic brighteners and 
PRODUCES FOAM BLANKET. 

BLACKENING SALTS for CAD- 


MIUM or ZINC. Produces jet black 
finish. 


NEUTRAL M.D. GRADE 
ALKALINE M.D. GRADE 
EXTRACTION GRADE 


TRISEC SOLVENT 
TRISEC DRYING PROCESS 


for rapid stain-free metal drying 


Manufactured by 


IMPERIAL CHEMICAL INDUSTRIES, LTD. 
Specify ICI for highest quality and uniformity. 
Available locaily. Contact us or our nearest 
distributor. 


CHEMICAL MANUFACTURING CO., INC. | 
444 Madison Ave., NewYork 22,N.Y. | 


714 West Olympic Blvd. | 114 Sansome St. | 
4 Los Angeles 15, Calif. San Francisco 4, Calif. 


ELECTRO-FINISHING RESEARCH, INC. 


~ 140 LIBERTY ST. Ph.: HUbbard 7-8889 HACKENSACK, NV. J. 
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on rough, dull, unbuffed surfaces 


Levelmax — the bright nickel process — 
reduces or eliminates surface buffing and 
polishing, simplifies chrome plating, makes 
possible bright plating of hard-to-buff areas. You 
get bright, smooth nickel coatings on poorly 
polished steel, unbuffed stampings and castings 
and dull copper plate. Levelmax is simple 
to control, has high tolerance to organic and 
metallic contamination, can be used under 
: standard plating conditions. Levelling action is 
excellent. Levelmax bright nickel takes 
chrome easily. The Levelmax process is the most 
versatile of the nickel processes for varied 
product shapes, base metals and applications. 


For complete working details, write on your 
company letterhead for Bulletin 191, Levelmax 
operating manual. Write Federated Metals 

Division, American Smelting and Refining Company, 
120 Broadway, New York 5, N. Y., or call 

your nearest Federated sales office. 
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how CROWN “‘MP”’ increased 


production and efficiency at 
REFLECTOR HARDWARE“ 


The Crown “M-P” is the most versatile automatic 
processing machine to be found. It is not unusual for 
several dissimilar jobs to be in process simultaneously 
... for example, two or three different metals can be 
plated in racks or barrels at two different voltages. The 
“M-P” handles an astonishing range of sizes and weights 
... parts from 14-inch to 40-feet; from fractions of an 
ounce to 114-tons can be processed at each station. The 
machine illustrated processes over 5000 different items. 
The key to “M-P versatility is a control system far in 
advance of any similar equipment. If you have a con- 
tinuous dipping process, find out what Crown automation 
can do for you... write for Bulletin “M-P” today! 


Mr. Robert A. Abrahamson, 
Plant Superintendent 
REFLECTOR HARDWARE CORPORATION 


says: **With modern automation of 
our nickel, chrome and cadmium 
processing, we are able to monitor 
production to keep up with our tight 
delivery schedule. The Crown “M-P” 
has also improved quality, speeded 
production and cut costs ... it all 
adds up to a general efficiency gain 
that makes this machine a very prof- 
itable investment.?? 


*WORLD’S LARGEST MANUFACTURER OF 
METAL MERCHANDISING EQUIPMENT 


September, 


1961 
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CROWN RHEOSTAT 
and SUPPLY COMPANY 
PRATT BOULEVARD ® ELK GROVE VILLAGE, ILEINOIS (A SUBURB HICAGO) 
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WHERE PLATERS 
AND FINISHERS 
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METALS AND PLASTICS 
PUBLICATIONS, INC. 


POLISHING AND BARREL FINISHI 
PLATING + ANODIZING +: RUST PROOFING + LACQUERING & E 
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Organic Conversion Coatings for Improved Paint and 
Adhesive Bonding to Aluminum Surfaces - 
By R. J. Lipinski 


Hydrogen Embrittlement of High Strength Steels 


By Larissa Domnikov 


Finishing Procedures for Magnesium and Magnesium Base 


produces an ultra pure 24 Kt 
By Lester F. Spencer satin bright deposit that is stress 
. . free; is extremely ductile and 
Abrasive Blast Cleaning tight grained with exceptional 
Oy heat and corrosion resistance. 


Anti-Seize Coatings for Chrome Alloy Bolts at Elevated panier ta 


Temperatures - cyanide; NO harsh alkalis or 
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By L. Serota @ will not affect copper laminates 
DEPARTMENTS 


@ Excellent resist for chromic acid 
Shop Problems Business Items and ferric chloride etchants. 
Professional Directory Manufacturers’ Literature @ Exceptional resistance to sulfides 
Patents Associations and Societies and salt spray. 


Recent Developments News from California Excellent seldarebiliey, even 


after prolonged storage. 


Published Monthly By Fuses perfectly with gold silicon 
Metals and Plastics Publications, Inc. eutectic alloy without discolora- 
Established in as by — 1868-1935. tion. 
roadway, estwood, N. J. 
North 4-1530 May be plated directly on stain- 
less steel, monel, kovar and other 
alloys. 


Joan Trumbour Wiarda, President and Advertising Director; Palmer H. Langdon, 
Publisher; John E. Trumbour, Business Manager; Elizabeth Meyers, Circulation Manager; 
Nathaniel Hall, Technical Editor; Harold P. Preuss, Associate Editor; Inez Oquendo, Due to its extreme purity will not 
Equipment & News Editor; Eugene B. Nadel, Advertising Representative; Chris Dunkle & discolor when heated. 

Associates, Pacific Coast Representative. ; 


Meets all Mil. specifications for 
BRANCH OFFICE 
740 So. Western Ave., Los Angeles 5, Calif. — DUnkirk 7-6149 Class 1 24 Kt plates. 


SUBSCRIPTION INFORMATION 


United States, Canada and U. S. Possessions $5.00 per year, other countries $15.00. 
Single copies 65c in United States, Canada and U. S. Possessions, other countries $1.25. 
GU!DEBOOK-DIRECTORY 29th edition 1961 current, 51% x 7%, subscriber’s edition $2.50 
per copy. Please remit by check or money order; cash should be registered. Request for 
change of address should reach us on or before the 15th of the month preceding the issue 
with which it is to go in effect. In sending us your change of address, please be sure to send 
your old address as well as the new one. It is difficult and often impossible to supply back 
numbers. Copyright 1961 by Metals and Plastics Publications, Inc. All rights reserved. 
Contributed articles, letters on pertinent subjects are invited. Their publication, however, 
does not necessarily imply editorial endorsement. Re-entered as second class matter June 
13, 1940 at the post office at New York, N. Y. under the Act of March 3, 1879. 


) Chicago Office: 7001 No. Clark St. 


Audit Bureau The Associated Society of Business 
of Circulations Business Publications Magazine Editors 


KMELING FLEGIRY 
. 52 
a 
STuart 1+6100 
:@: 29 


“By plating this part with LEVELUME 220 
we slashed polishing time in half” 


says JOSEPH T. HINES, Plant Manager, Southern Finishers, Inc., Nashville, Tenn. 


A 50% reduction in the time it takes to polish this 
griddle cover is only one of the reasons Southern 
Finishers, Inc., is so enthusiastic about Levelume 
220. This plater of some 500 different parts has cut 
polishing time one-quarter in over-all operations. 
Copper plating and copper buffing have been done 
away with on the griddle part and many others— 
saving up to two steps in seven. 


“Appearance is better, too,”’ says Joe Hines, a plater 
for 16 years. ““Levelume 220 hides scratches nicely, 
plates brighter in recessed areas than any bath I’ve 
ever seen.” 


Southern is plating parts from %-inch faucet but- 
tons to 64” x 25” wire racks. What will Levelume 220 
do on what you’re plating? Ask H-VW-M. 


H “VWM Progress in metalfinishing through advanced processes * equipment 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey ¢ Offices in Principal Cities 


Alert Supply Company is H-VW-M in the West « Los Angeles ¢ San Francisco 
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PLATING ANODIZING RUSTPROOFING + LACQUERING & ENAMELIN«¢ 


ESTABLISHED 1903 VOLUME 59 NUMBER 9 SEPTEMBER, 1961 


SIGNIFICANT FIGURES 


At the last I.M.F. Conference, a rather novel and simple method was re- 
ported for determining the thickness of deposit on small parts,* based on the 
heat developed when the deposit is dissolved in a suitable stripping solution. In 
outline, a number of parts of known surface area are placed in a vacuum bottle 
to minimize heat losses, a measured volume of strip added, and the temperature 
rise measured with a thermometer inserted into the solution through the bottle 
lid. The temperature rise is proportional to the weight of deposit dissolved and, 
therefore, proportional to the average deposit thickness. Where long runs of 
the same part are processed, a single calibration serves for routine testing over - 
a long period. On parts where the available industrial test instruments are usually 
ineffective, the proposed method appears to be particularly suitable as a shop 
control because it requires little in the way of apparatus or operator technique. 


The development is an interesting example of scientific principles, in this 
case calorimetry, employed in an ingenious manner to develop a simplified shop 
tool for the plater, and the authors of the paper are to be congratulated on their 
accomplishment. This reporter can also commend the Institute’s practice of 
publishing papers prior to the meeting, which permits data to be assembled 
beforehand and questions to be prepared so that, after a short summary, sufficient 
time is available for complete discussion and rebuttal. However, the discussion 
left us with the distinct impression that a broad gulf still exists between the 
scientific approach and industrial requirement. 


It was enlightening to hear questions propounded concerning the small errors 
introduced by thermometer stem immersion and heat loss through the walls and 
lid of the vacuum bottle. Considering the universally acceptable allowance of + 10% 
in commercial thickness specifications, a degree of accuracy which is not ex- 
ceeded very greatly even with the microscope referee test, we are sure there is no 
need for concern. Any thickness test which is based on weight of deposit necessitates 
assignment of an assumed figure for density of the deposited metal. Even if the 
shape of the part permits precise determination of the surface area, variation in 
deposit density can introduce an error before which other sources pale into 
insignificance. 

No plating chemist becomes a seasoned veteran until he has had occasion 
to see his accurately calculated recommendation of a 70 lb. sodium cyanide addi- 
tion nonchalantly translated by the plater into 3% basketfuls. We can verify 
that the experience is disconcerting, and even a little humiliating, but it is also, 
unquestionably, highly educational. It demonstrates that the degree of precision 
should be tailored to the needs and that, in practice, it is not always necessary 
to concern ourselves with the last decimal. Precision becomes ingrained in the 
course of formal scientific education, but rough methods and approximations are 
not to be deprecated if they serve the purpose. 


*G. Krijl & J. L. Melse. Trans. Inst. Met. Fin., 38, Part 1, 22 (1961). 
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Organic Conversion Coatings for Improved 


Paint and Adhesive Bonding to 


Aluminum Surfaces 


Introduction 


j 3 HE preferred condition of aluminum surfaces prior 
to the application of paints and adhesives has long 
been a matter of considerable speculation. This is evi- 
denced by the wide variety of mechanical, chemical 
and electrochemical methods reportedly used to im- 
prove the bondability of aluminum and its alloys. (cf. 
References 2-5). Most of these processes, such as 
phosphating, anodizing, etc., have long been known 
to provide a good mechanical type bonding base for 
paints and adhesives. However, because of their 
primary reliance on purely physical bonding forces, 
the resulting bond strengths are considerably lower 
than many present day adhesion requirements, 


Other methods in current use for improving the 
bondability of aluminum are typified by the newer 
chemical processes which form polar inorganic films, 
such as the chromate conversion coatings. Although 
the adhesion potential of these chemically active films 
exceeds that of most mechanical bonding bases. their 
relatively low cohesive strength often limits the actual 
strength of the composite bond. This is particularly 
evident with newer paints and adhesives based on the 
more adherent, high strength resins, such as epoxies, 
urethanes, acrylics, etc. Since the interfacial bond 
strengths formed by these polymers often exceed the 
cohesive strength of the tightest inorganic polar films, 
only a fraction of their total bonding potential can 
be realized. The composite strengths of these bonds 


By R. J. Lipinski, Supervisor — Surface Treatment & Coating Section, Hughson Chem. Co., Erie, Pa. 


therefore do not necessarily exceed those of bonds 
formed to the better mechanical bonding bases. 
Recently, a new method of chemical treatment has 
been developed to prepare aluminum surfaces for 
painting or adhesive bonding. Since the surface films 
produced by these treatments are organic and actually 
replace the natural oxide layer, they have been proper- 
ly termed Organic Conversion Coatings. These films 
have a low film weight, chemical polarity, and a 
cathodic protective nature. Exhaustive experimentation 
and testing have established their ability to produce 
and retain bond strengths in excess of the cohesive 
strengths of the majority of paints and adhesives. 


MECHANISM OF FORMATION: 


The formation of organic conversion coatings is 
primarily based on the hydrogen replacement reac- 
tions which occur between mono-functional polar 
organic acids and aluminum surfaces. The general 
type equation for these reactions can be written as 
++ + 6pRa 2Al(aRp)s; + 3He, where p is a 
polar organic group (—OH, —NHbp, etc.), R is an alkyl 
or aryl group, and a is a mono-functional acid group 
(—COOH, —SO3zH, ete.). Because of the acidic na- 
ture of solutions containing these organic reactants, 
either partial or complete dissolution of the natural 
oxide film will occur. However, since this dissolution 
occurs at a relatively slow rate, acidic activators such 
as nitrates, fluorides, etc., are normally used in order 
to accelerate this process, 
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Upon exposure of the oxide-free aluminum surface 
to the organic anions in solutions, the Al(aRp)s re- 
action products are formed. This is evidenced by 
hydrogen gas evolution occurring at the solution-metal 
interface. When the rate of formation is made to ex- 
ceed the rate of solution of these products, thin color- 
less films, referred to as organic conversion coatings. 
are formed on the aluminum surface. Within the pH 
range of 0.5 to 2.5, the time required to form organic 
conversion coatings is from fifteen seconds to several 
minutes depending upon the method of application. 


Solution temperatures are usually maintained at 
160 + 10°F. 


Although the thickness of these films is believed to 
approach mono-molecular dimensions, electrical con- 
tact resistance measurements serve to indicate their 
presence. These coatings have been found to maintain 
the contact resistance of aluminum surfaces below 300 
micro-ohms per sq. cm. for periods in excess of 60 
days. Thin films of this type are far less subject 
to cohesive failure than those which possess readily 
discernable film weights. The generally accepted con- 
cept is that the strength of chemically produced metal 
surface films decreases as film thickness increases. 


Control of the thickness of organic conversion coat- 
ings is rigidly maintained by the use of various oxi- 
dizing and buffering agents. Further experimental 


work concerned with establishing the detailed mechan- 
ism of formation and structure of these coatings is 
currently in progress. 


Discussion oF THEORY: 
Definition of Symbols 


W, = Work of Adhesion 

We = Work of Cohesion 

ys == Surface Tension of a Solid 

yu = Surface Tension of a Liquid 

— Solid/Liquid Interfacial Tension 

© = Angle that Water Makes with a Solid Sur- 
face 


When a paint or adhesive fails to completely wet an 
aluminum surface, it is known to form a measurable 
angle with the substrate, known as the contact angle 
(cf. Ref. 6 & 7). Since the classical equation for Wa: 


(1) Wa=ys + vt — 


can be related to the polarity or wettability of an 
aluminum surface: 
(2) Wa=y. (1+ Cos 

it can be said that Wa and, therefore, the resulting 
bond strength is highest when the contact angle © 
is zero. Correspondingly, it can be shown that when 
complete wetting is obtained, as evidenced by a zero 
contact angle, the strength of the bond formed (W,) 


TYPE CONVERSION COATING 


POLAR ORGANIC 


CHROMATE 


CONTROL - SOLVENT W/PEO 


| 


2 


OM AW 


EPOXY 
POLAR 


PHENOLIC POLYESTER 
NON- POLAR) 


POLY-N-BUTYL POLYSTYRENE 
METHACRYLATE NON- POLAR 


THERMO SETTING 


G 
N 
N 


POLAR 
THE RMOPLAST/C 


REFERENCE POLYMERS 


Fig. 1. Average lap.shear tensile strength vs. resin type on various conversion coatings in relation to solvent wiped 2024-T3 Alclad 
aluminum. 
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is equivalent to or greatér than the cohesive strength 
(W.) of the applied paint or adhesive: 
(3) We = 

Water, because of its high surface tension (72 
dynes/em), has been found to be ideally suited for 
use as the reference liquid in making contact angle 
measurements.* If water can be made to completely 
wet an aluminum surface, paints and adhesives with 
their somewhat lower surface tensions, can logically 
be expected to behave in a similar manner. In view 
of the high average contact angle (average 67°) 
measured on degreased aluminum surfaces, it can 
be seen from Equation (2) that, regardless of the 
relative surface tension of the paint or adhesive ap- 
plied, W, is always less than three-fourths of We and, 
therefore, the strength of the resulting bond is cor- 
respondingly less than the cohesive strength of the 
bonding agent. Consequently, it is evident that the 
bond formed is subject to mechanical interfacial fail- 
ure prior to actual deterioration of the paint or ad- 
hesive film. However, when the natural oxide film is 
replaced with a polar organic conversion coating, a 
low or zero contact angle is obtained. Since complete 
wetting can only be achieved when ys > yi — yst, 
it follows that certain of these highly polar coatings 
impart maximum bonding potential to aluminum sur- 


THEORY OF ENVIRONMENTAL BonpD PROTECTION 


Apart from mechanical bond failure, Alstadt® has 
shown that, in the presence of moisture, both paint 
and adhesive bonds are subject to either short or long 
range deterioration due to galvanic corrosion currents 
developed within the bond area. It has been postu- 
lated that these corrosion currents develop as a result 
of measurable potential differences between surface 
films, such as conversion coatings and the basis metal. 
In instances where these surface films have been de- 
termined to be anodic with respect to the basis metal, 
there is considerable evidence to indicate that they 
provide essentially the same type of sacrificial or 
anodic protection as is obtained through the use of thin 
zinc or aluminum surface films on more electrodeposi- 
tive metallic substrates. Since films of this type are 
known to be galvanically consumed through oxidative 
processes!” in the course of protecting the underlying 
metal, the extent of their utility as a base for paints 
and adhesives is extremely limited. Phosphate coatings 
are an example of surface films which provide this 
type of anodic protection under certain environmental 
conditions. 

In a related sense, conversion coatings which depend 
upon the migration of soluble chromates to the metal 
surface are also subject to a sacrificial type of pro- 


faces. tection mechanism. Since these soluble ions are known 


TABLE I 


Lap Shear Tensile Test Results on Various Chemical Conversion Coatings 
Applied to 2024-T3 Alclad Aluminum 


Max. Min. 
Av. Shear Shear Shear Standard Average Multiple 
Conversion Coating — Reference Strength Strength Strength Deviation Type of Bond Area o. 
Type Adhesive PSI* PSI* PSI* PSI Failure % Control** 


Solvent Cleaned Control 
Phosphate 


Adhesive 100 1 

Adhesive 100 1.13 
Coh. (chr. film) 100 85 

Adhesive 100 2.06 


95% Adhesive 100 1 

95% Adhesive 100 1.22 
Adhesive 100 1.72 

(Chr. to Metal) 

90% Adhesive 100 2.56 


Adhesive 100 1 
Adhesive 100 2.65 
Adhesive 100 3.15 
(Chr. to Metal) 
Adhesive 100 5.95 


Adhesive 100 l 


Epoxy 1524 1630 1470 29.8 
Epoxy 1718 1770 1680 15.3 
Epoxy 1292. 1450 1210 43.0 
Epoxy 3144 3370 3060 847.0 


Phenolic 660 850 610 = 63.7 
Phenolic 804 970 720 35.0 
Phenolic 1138 1260 1050 40.4 


Solvent Cleaned Control 
Phosphate - 
Chromate 


Phenolic 1690 1870 1610 41.5 


Polyester 200 270 160 16.6 
Polyester 530 600 470 24.0 
Polyester 630 730 530 337.6 


Polar Organic Polyester 1190 §=1230 61120) 182 


Poly-n-Butyl 876 920 770 22.4 


Solvent Cleaned Control —. 


Methacrylate 
Phosphate —................ Methacrylate 1158 1200 1110 13.5 Adhesive 100 1.32 
Methacrylate 1072 1130 1030 154 Adhesive 100 1.22 


Polen 


Methacrylate 1482 1530 1450 15.0 Cohesive (Resin) 100 1.7 


Solvent Cleaned Control ___._ Polystyrene 181 200 0 39 Adhesive 100 1 

Phosphate Polystyrene 286 330 210 =17.2 Adhesive 100 1.58 
Polystyrene 1172 1350 1060 43.0 Coh. (chr. film) 100 6.47 
Polar Organic _._..._._._... Polystyrene 728 760 700 812.4 Adhesive 100 = 4.02 


*Average value of test results on eight ASTM D1002-53T lap shear specimens. 
**Solvent cleaned specimens. 
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TABLE Ill 


Paint Adhesion Peel Test Results Obtained on Conversion Coatings 
Applied to 3003-H14 Aluminum 


Vehicle Type Method of Application 


Type of Bond Failure 


ped 
Cure Schedule Control Chromate Organic 


Comm. Acrylic Lacquer 
(Ivory) 


Single Spray Coat Air Dry—30’ at 25°C. 


100% 100% 


Oven Bake—30’ at 93°C. IPM CP 


Comm. Urea-Alkyd Enamel 
(White) 


Single Roller Coat Air Dry—30’ at R.T. 


100% 100% 


Oven Bake—10’ at 150°C. IPM cP 


Comm. Epoxy-Alkyd Mela- 
mine Enamel (White) 


Single Spray Coat Air Dry—30’ at 25°C. 


100% 100% 


Oven Bake—30’ at 150°C. \ IPM cP 


Comm. Vinyl-Epoxy 
Enamel (Gray) 


Single Roller Coat Air Dry—=30/ at 25°C. % 100% 100% 


Oven Bake—5’ at 150°C. IPM cP 


Comm. Catalyzed Epoxy 
Enamel (White) 


*1PM—Interfacial Paint-to-Metal Adhesive Failure. 
CP—Cohesive Paint Failure. 


Single Spray Coat Air Dry—30’ at 25°C. 
Oven Bake—30’ at 150°C. IPM CP 


100% 100% 


to be depleted in protecting the aluminum substrate," 
long term exposure of these films to a corrosive en- 
vironment can be expected to result in either partial 
or complete depletion of the soluble fraction of the 
original film composition. Therefore, when surface 
films of the partially soluble or anodic type are used 
as a protective bonding base for either paints or ad- 
hesives, both weakened film structures and loss of 
adhesion or bond are likely to result. 

Cathodic bond protection provided by organic con- 
version coatings is primarily derived from the pres- 
ence of thin barrier type surface films which are 
cathodic with respect to the metal substrate. In terms 
of the theory of galvanic corrosion,’* these films are 
considered to be non-sacrificial and to protect the 
metal by means of reducing its anodic surface charac- 
ter, and, thereby rendering it less susceptible to ad- 
verse environmental conditions. Therefore, these films 
are far more capable of providing a durable bonding 
base for paints and adhesives. 


Although it has been established that organic con- 
version coatings do not protect uncoated aluminum 
to the same degree as high film weight sacrificial coat- 
ings, their inherent ability to form and maintain 
higher strength bonds throughout the useful life of 
a paint or an adhesive is considered to be far more 
pronounced. It is also noteworthy that, because of the 
relatively anodic character of the basis metal, with 
respect to organic conversion coatings, any corrosion 
that may develop as a result of mechanically produced 
breaks in the organic films will be limited to the 
exposed aluminum. The development of under-film 
corrosion is, therefore, deterred. 


Experimental Studies and Discussions 
CoMPARATIVE Bonp POTENTIALS 
ASTM D-1002-52T lap shear adhesion tests (Table 
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I) were conducted to determine the potential bond- 

ing strength of representative conversion coatings in 

comparison to that of solvent-wiped aluminum. 
Graphic presentation of this test data (Fig. 1) in- 


CHR OMATE ORGANIC 
CONVERS ION CONVERSION 
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¥ CLEANED ‘COATING we COATING 


Fig. 2. Paint adhesion peel test specimens. Top row: Epon- 
alkyd-melamine enamel on .020” — 3003-H14 aluminum; bottom 
row: Acrylic lacquer on .020” — 3003-H14 aluminum. 


Solvent 
100% 
— 
oO 
1007 
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Fig. 3. Lap shear tensile specimens — .063” — 3003 aluminum. 

Both the WADC treated test strips (left) and the EX-A727-4 

treated parts (right) were bonded using an unmodified amine- 
cured epoxy adhesive composition. 


dicates that the shear strengths obtained on solvent 
cleaned aluminum provide an index of the adhesional 
qualities of the resinous bonding agents. This is par- 
ticularly evident in view of the low bond strengths 
obtained with the relatively non-polar polyesters and 
polystyrene resins. Since these low values are sug- 


TABLE Ill 
Results of Metal-to-Metal Adhesive Bonding Studies 


gestive of the inability of the natural oxide film to 
provide either a mechanical or chemical type of 
bonding mechanism, this substrate has apparently 
contributed little to the composite strength of any of 
the resulting bonds. 


In contrast to the natural oxide film the phosphate 
conversion coating was found to produce a measurable 
increase in the bonding potential of the aluminum sur- 
face. Although the bond results show the magnitude 
of this increase to be relatively small, essentially 
the same degree of improvement was obtained with 
both the polar and non-polar bonding agents. This 
tends to confirm that the established mechanism'* by 
which phosphate coatings promote adhesion is primar- 
ily mechanical rather than chemical in nature. 


With the exception of poly-n-butyl methacrylate, all 
of the bonds formed to the chromate conversion coat- 
ing resulted in cohesive failures either within the 
coating itself or at the conversion coating-aluminum 
interface. Thus the inherent bonding potential of this 
coating could not be definitely established. The re- 
sults, however, served to show that, regardless of the 
levels of adhesion developed at the bond interface, 
the composite strength of the bond formed cannot 
exceed either the maximum cohesive or the adhesive 
strength characteristics of the conversion coating. The 
failure of the epoxy-chromate bond to exceed the 


Surface Prep.* — Type 


Composition 


Treatment Conditions — 


Ave. Lap Shear Tensile Strengths 
(PSI Values) & Standard Deviation 


mmersion 


Epoxy Type Vinyl Phenolic Type 
(Epon VIII) (FM-47 Liquid) 
Selvent Cleaned Control —.. Commercial Solvents Acetone wiped and 2860 + 214.7 2585 + 166.8 
trichlorethylene degreased 
Phosphate Conversion 
Coating _.Proprietary Comp. 2’ at 48.9°C. 3063 + 208.6 2160+ 93.8 


Conc.—2 ozs./gal. 


Chromate Conversion 
Coating _.Proprietary Comp. 


Conc.—2 ozs./gal. 


Sulfuric Acid — Dichromate 
Process, WADC - 


30 pts/wt Water 
Acid SG 1.84 
1 part/wt. Sodium 
Dichromate 


Commercial Organic Conver- 

sion Coating Proprietary Comp. 
Conc.—2 ozs./gal. 
HNOs Cone.—1.5% / 

Vol. 


Experimental Organic 
Conversion Coating Proprietary Comp. 
Conc.—3 ozs./gal. 
HNO; Cone.—1%/ 
Vol. 


*The .063 2024-T3 Alclad panels used in this study were wiped with acetone and trichlorethylene degreased prior to treatment. 


3” at 48.9°C, 1960 + 280.3 1717 + 137.0 


10’ at 65.6°C. 3333 + 95.0 4167 + 154.1 


5’ at 71.1°C. 3423.+ 95.0 4817 + 125.0 


5’ at 71.1°C. 3747+ 177.4 5107 + 129.3 
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TABLE IV 
Results of Metal-to-Metal Climbing Drum Peel Test On 2024-T3 Alclad 


Aluminum Bonded with FM-47 Tape and Adhesive* 


Surface Prep. — Type Composition 


Ave. Glue 
Line Thickness 
(Mils) 


Treatment Conditions — 


Immersion Lbs./Inch 


Experimental Organic Conver- 
sion Coating — EX-A727-4. 
Cone. HNO, 


” 


3 ozs./gal. plus .5% 


Vol. 5 mins. at 160°F. 18 59.00 


10 mins. at 160°F. 36.00 


3 ozs./gal. plus 
Cone. HNO; 


” 


1%/Vol. 


5 mins. at 160°F. 59.00 


10 mins. at 160°F. 34.80 


3 ozs./gal. plus 142%/Vol. 


Conc. HNO; 


” 


5 mins. at 160°F. 34.26 


10 mins. at 160°F. 


Sulfuric Acid — Dichromate 


Process (WADC) 


3 parts/wt. water, 10 parts 
wt. H2SO, (S.G. 1.84) 


10 mins. at 140°F. 


1 part/wt. Sodium Dichro- 


mate 
” 


10 mins. at 150°F. 


*The FM-47 adhesive and tape were applied and cured as foll ows: 
1. First coat of FM-47 adhesive was brush applied and air dried for 1 hr. at 25°C. 
Second coat of CM-47 adhesive was brush applied and air dried for 16 hrs, at 25°C. 
Both the .020” and .064” adhesive primed panels were oven dried for 1 hr. at 65.6°C. 
The FM-47 tape was applied to the .020” test strip and the specimen assembled. 
The assembled specimen was given a 5-minute preheat in the press at 150°C. under contact pressure. 
Test specimens were cured for 25 minutes at 150°C. under a pressure of 100 psi. 


strength of the epoxy natural oxide bond is a prime 
example of the limitations associated with polar coat- 
ings of the chromate type. It is further indicated that 
the cohesive strength of chromate conversion coatings 
vary in relation to the degree of penetration of these 
somewhat porous substrates by various bonding resins. 
Since polystyrene showed the highest degree of pene- 
tration and greater film reinforcement, higher cohesive 
strengths were obtained. 

In contrast to the results obtained with the phosphate 
and chromate conversion coatings, the predominantly 
higher bond strengths produced by the organic con- 
version coatings were found to be more directly re- 
lated to the relative polarities of the bonding agents. 
Because of this influence, the more absorptive chromate 
coating has a somewhat higher bonding potential with 
respect to the non-polar polystyrene resin. With slightly 
or highly-polar resins, however, the implied bonding 
potential of the polar organic coating was determined 
to be nearly twice that of either the phosphate or 
chromate coatings. 


Paint BonDING 

A newly designed “Paint Adhesion Peel Test” was 
used to measure the composite strength of paint-to- 
aluminum bonds. Present indirect adhesion tests 
(scratch, mandrel, impact, etc.) were not considered 
because of their limited testing capacity for the ex- 
acting demands of this study. 

The method of this new test constitutes peeling a 
painted, flexible aluminum test strip from a rigid 
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aluminum backing plate to which it has been bonded 
by a non-solvent containing organic adhesive. Typical 
specimens of the type prepared and tested are shown 
in Fig. 2. 

The rigid 44” x 14%” x 5” 6061-T6 aluminum 


Fig. 4. Steam exposure test panels — 80% butyral — 20% 

phenolic coating on .064” — 2024-T3 Alclad aluminum. Panels 

were exposed in a steam sterilizer under 20 psi of saturated steam 

at 260°F. Top illustration: 24 hrs. exposure; bottom illustration: 

500 hrs. exposure. These tests were conducted through the cour- 
tesy of the Case Institute of Technology. 


cee. Ave. Peel 
” 
20 30.27 
: 
” 
5 
: 
; 
t 4 
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backing plates were cleaned and treated in accordance 
with established procedures. Following surface prepara- 
tion and painting, the .020’’ x 1” x 6” flexible alumi- 
num test strips were bonded to the backing plates using 
a one hundred per cent solids adhesive composition. 
Initial glue line thickness was approximately 30 mils. 
The fabricated test specimens were then oven cured 
for two hours at 150°F. under a static five pound 
load applied over the length of the test strip. The 
test strip was then manually peeled back over the rigid 
substrate at a 135° angle. 


In this test the strength of the paint-to-adhesive bond 
normally exceeds that of the cohesive strength of the 
paint. Therefore, paint-to-metal interfacial or cohesive 
paint failures are found to result. 


Organic conversion coatings were evaluated in com- 
parison to chromate conversion coatings and solvent- 
wiped 3003-H14 aluminum. 


The test results (Table II) show that only the 
bonds formed to the organic conversion coating ex- 
ceeded the cohesive strength of the paint films. With 
both the chromate conversion coatings and the solvent 
wiped aluminum substrates, complete paint-to-metal 
interfacial bond failures resulted. 


The inherent strengths of the bonds obtained to the 
organic conversion coatings were in excess of the co- 
hesive strength of the various paint films; moreover, 
these test results also illustrate that, unless bond 
strengths of this magnitude are obtained, either partial 
or complete paint-to-metal adhesive failures can res- 
sult, thereby limiting the protective and/or decorative 
value of the paint. 


CHROMATE CONVERS 108 RIC CONVERS TOW 
Fig. 5. ASTM B117-57 salt spray exposure, 2000 hours. Top 


row: epoxy-alkyd primer on 3003-H14 aiuminum; bottom row: 
acrylic lacquer on 3003-H14 aluminum. 


MetAL TO METAL BonpDING 


In view of the established importance of chemical 
surface treatments, such as the Sulfuric Acid-Di- 
chromate or WADC process'* in the formation of 
high strength metal-to-metal bonds, comparative ad- 
hesion studies were undertaken to determine the rela- 
tive bonding potentials of various conversion coatings 
in this type of application. 


Based on the results of ASTM D1002-52T lap shear 
tensile tests (Table II1) conducted using a pigmented 
epoxy (Epon VIII) and a liquid vinyl phenolic 
(FM-47) as the reference adhesives, the bond strengths 
of the organic conversion coatings were in excess of 
those obtained to the modified oxide surface produced 
by the WADC process. With the exception of the 
epoxy bonds formed to the phosphate conversion coat- 
ing, the strengths of the bonds formed to both the 
phosphate and chromate films were lower than those 
obtained to solvent-cleaned aluminum. These negative 
bonding potentials are suggestive of the generally 
low cohesive strength of these inorganic coatings. 
Partial cohesive glue line failures did occur in the 
bonds formed to the surface films produced by both 
the WADC and organic conversion coating processes. 
However, the glue line failures obtained on those 
surfaces prepared by a newer experimental organic 
conversion coating process were completely cohesive 
in nature. 


In order to further investigate the relative bonding 
potential of the organic conversion coating -produced 
by the newer experimental treatment in relation to 
the standard WADC process, climbing drum _ peel 
tests were conducted using the FM-47 tape and ad- 
hesive primer. The results of these tests (Table IV) 
revealed that, at the lower nitric acid concentrations 
(.5 to 1%) used in forming the organic coating, the 
peel strengths obtained were approximately twice those 
reported for the acid dichromate treated surfaces. At 
the higher nitric concentrations (1.5%), however, 
the peel strengths were essentially the same, indicating 
some passivating effect from the increased nitric con- 
centrations. Complete adhesive-to-metal interfacial 
bond failures were obtained on all of the various 
peel test specimens. These test results indicate that, by 
proper control of both treatment time and nitric acid 
concentration, organic conversion coatings produced 
by means of the new process have an unusually high 
bonding potential for use with structural adhesives in 
high strength metal-to-metal bonding applications. The 
extent of this potential is rather vividly illustrated by 
means of the types of failures encountered on the lap 
shear tensile specimens shown in Figure 3. Whereas, 
the strength of the bond produced to the organic con- 
version coating was found to exceed the fatigue 
strength of the .063” — 3003 aluminum, complete 
interfacial bond failure was obtained with the speci- 
men prepared using aluminum treated by means of 


the WADC process. 


ENVIRONMENTAL Bonp RESISTANCE: 


Because of the comparatively recent development of 
organic conversion coatings, the exposure time thus 
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far obtained on outdoor weathering tests is currently 
of limited value in estimating their total potential 
bond retention characteristics. The panel shown in 
Figure 4, however, demonstrates that no underfilm 
corrosion or loss in adhesion has occurred within the 
maximum two-year exposure time acquired to date. 
The uniformity of the corrosion evident on the un- 
painted side of this panel (insert Figure 4) suggests 
that neither the extremely thin organic conversion 
coating nor the thin iridescent chromate coating, com- 
monly used as a paint base, have provided any im- 
provement in environmetal resistance over that ex- 
hibited by the solvent cleaned metal. 

In order to obtain accelerated environmental re- 
sistance data on organic conversion coatings, both salt 
spray and steam exposure tests were conducted. Sever- 
al of the salt spray test panels exposed for 2000 hours 
in accordance with ASTM Procedure B117-57 are 
shown in Figure 5. 

Apart from the blisters evident on the epoxy-alkyd 
coated, solvent cleaned control panels, no evidence of 
paint failure was detected on either the organic or 
chromate treated substrates. In both instances, cor- 
rosion was found to be limited to the cross-hatch areas 
and to be somewhat more pronounced in the case of 
the chromate panel. On the acrylic coated panels, 
however, it can be seen that due to the low bond 
strengths initially developed to both solvent wiped 
aluminum and the chromate conversion coating, the 
amount of corrosion developed in or near the scratch 
area is far more pronounced than that obtained with 
the organic conversion coating. 

These results serve to indicate that the cathodic 
type of protection provided by these organic films is 
largely instrumental in the retention of the high bond 
strengths obtained to both highly 4nd moderately ad- 
herent coatings. 

Further evidence as to the degree of environmental 
bond protection provided by cathodic coatings of 
this type in relation to solvent wiped aluminum can 
be seen from the steam exposure test panels shown in 
Figure 6. Attempts to peel or otherwise strip the 
discolored coating from one side of the scratch area 
on the organic treated panel showed excellent bond 
retention of the butyral phenolic coating to the or- 
ganic substrate following 500 hours of steam ex- 
posure. 


Conclusion 


The development and extensive testing of organic 
conversion coatings have clearly established their 
superiority over other surface treatments for aluminum. 

These coatings provide a durable bonding base for 
many of the newer lacquer and enamel finishes based 
on polar type vehicles such as acrylics, vinyls, high 
nitrogen alkyds, urethanes, and epoxies. Organic 
conversion coatings provide adhesion in excess of the 
cohesive strength of these finishes to assure maximum 
service life of these highly durable paints. Since 
organic conversion coatings are essentially colorless, 
and therefore do not appreciably alter the appear- 
ance of aluminum surfaces, their applicability as a 
bonding base for clear lacquers is particularly ad- 
vantageous. Due to the polar nature of the majority 
of present-day adhesives based on phenolics, epoxies, 


ORGANIC CONVERSTON COATING 


Fig. 6. Pennsylvania-Lake Erie industrial exposure, 24 months. 
(Acrylic lacquer on 2024-T3 Alclad aluminum.) 


urethanes, etc., organic conversion coatings are ideally 
suited for use with these compositions. 

In summation, organic conversion coatings provide 
exceptionally high bonding potential and lasting en- 
vironmental resistance. Their essentially colorless ap- 
pearance, excellent aging characteristics, controllable 
film weights, and low electrical contact resistance are 
commercially advantageous properties. Finally, the 
processing facility in the formation of these coatings 
on aluminum is significant: short processing time; 
ease of solution control; absence of sludge formation; 
versatility in method of processing; and long solution 
life. 


Literature References 


1. Wernick, S. & Pinner, R., Metal Finishing, Vol. 52, No. 
3, p. 59, 1954. 

2. Wernick, S. & Pinner, R., Metal Finishing, Vol. 52, No. 
6, p. 88, 1954. 

3. Wernick, S. & Pinner, R., Metal Finishing, Vol. 52, No. 
8, pp. 78-82, 1954. 

4. Wernick, S. & Pinner, R., Metal Finishing, Vol. 53, No. 
2, p. 71, 1955. 

5. Eickner, N. W., Forest Products Laboratory Report No. 
1842-A, pp. 1-9, Feb. 1955. 

6. Muchnick, S. N., Mechanical Engineering, Vol. 78, No. 1, 
pp. 19-22. 

7. Bickerman, J. J., “Surface Chemistry,” p. 322, Academic 
Press, Inc., N. Y., 1948. 

8. Trevoy, D. J. & Hollister, J., J. Phys. Chem., Vol. 62, 
No. 7, pp. 833-837, 1958. 

9. Alstadt, D. M., Rubber World, Vol. 133, p. 228, 1955. 

10. Burns, R. M. & Bradley, W. W., Protective Coatings for 
Metals, pp. 5-6 & p. 112, Reinhold Publishing Co., N. Y., 
1955. 

ll. Spencer, L. F., Metal Finishing, p. 58, Jan. 1960. 

12. Burns, R. M. & Bradley, W. W., Protective Coatings for 
Metals, pp. 5-6, Reinhold Pub. Co., N. Y., 1955. 

13. Cavanagh, W. & Gibson, R., Plating, p. 7, June, 1955. 

14. Shane, R. S., Eriksson, T. L., Korezak, A., Conklin, 
D. B., W.A.D.C. Technical Report 53-477, p. 3, Sept. 
1954. 


=. 
FY 
: 
re 
1 


Strength Steels 


Recent Russian Experience 


NE of the problems which has attracted much 
attention in this country, but not, as yet, dis- 
cussed much in Russian technical journals is the 
problem of hydrogen embrittlement of high strength 
steels as a result of electroplating. In a recent publi- 
cation of “Metal Science and Heat Treatment”* at 
last appeared a summary of Russian scientists’ ex- 
perience in this field. 

In the article are described the results of experi- 
ments on the determination of the effect of zinc 
plating from non-cyanide baths on mechanical proper- 
ties of steels, also on the effect of electroplating other 
metals such as cadmium and copper from cyanide 
solutions, chromium, tin, and lead from acid elec- 
trolytes. Two types of steel were selected for testing: 
“U9” (0.9C) and “30CrGSA” (0.64-0.66C, 0.78-0.85 
Mn, 0.22-0.23Mo, 0,24-0.28Si), with tensile strength 
of 175 kg./mm.’. 

In all tests, specimens were tested by bending, and 
round specimens of the “30CrGSA” steel were tested 
on a “Gagarin” press. Testing was conducted im- 
mediately after plating. 

Zinc plating was conducted in ammoniated, sulfate, 
fluoborate, and zincate electrolytes. The composi- 
tion of these electrolytes and plating conditions are 
listed in Table I. 

Figures 1 and 2 show that, with increased plating 
time in the ammoniated solution, the plastic charac- 
teristics of steel decrease though not to the same ex- 
tent as when steel parts are plated in cyanide electro- 
lytes. At the bath temperavure of 50°C. the decrease 
in plastic properties is less than at 20°C. 

A considerable reduction in plastic properties of 
“U9” and “30CrGSA” steels was observed after zinc 
plating in a sulfate electrolyte, especially so in the pres- 


*N. T. Kudriavtsev, & I. I. Moroz. “Metal Science and Heat 
Treatment,” No. 10 (1960). 


hydrogen Embrittlement of High 


By Larissa Domnikov, Process Analyst A, Norair Division, Northrop Corp. 


ence of dextrin (See Fig. 3). Testing round specimens 
of “30CrGSA” steel after zinc plating in a sulfate bath 
indicated only an insignificant decrease in mechanical 
properties as a result of plating. 

Testing specimens of the steels after zinc plating 
from a fluoborate solution showed no significant de- 
crease in the number of bends of flat specimens, and 
in the mechanical properties of round specimens. 

After zinc plating in a zincate electrolyte, only a 
small reduction in plastic properties was observed, 
considerably less than after zinc plating from cyanide 
baths. 

Composition of electrolytes and plating conditions 
in cadmium, copper, chromium, tin, and lead plating 
are listed in Table 2. 


Electrodeposition of copper was conducted in a 
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Fig. 1. Effect of plating time in ammoniated zinc electrolyte on 
change of properties of steel “U9”: 1—20°C.; 2—50°C. 
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cyanide electrolyte under two sets of conditions: (1) 
20°C., 0.5 amp./dm.*; (2) 35°C., 2 amp./dm.*, with 
periodic reverse current. The ratio of the cathode 
period to the anode period was 14 to 1. 

The effect of chromium plating was determined 
only for one set of conditions, commonly used in 
plating shops. Besides, the internal stresses which, in 
chromium plating, are of a considerable magnitude 
and undoubtedly affect the plastic properties of steel, 
were not taken into consideration. 

As indicated by Figures 4 and 5, the number of, 
bends of chromium plated flat specimens of “U9” and 
“30CrGSA” steels decreases sharply in the first few 
minutes of electrolysis. Reduction in mechanical prop- 
erties of steel “30CrGSA” after chromium plating is 
also very considerable. 


> Discussion 


In determining internal stresses arising as a result 
of zinc plating, no deviation of the cathode from the 
initial position was observed. This indicated the in- 
~=é 4 5 significance of internal stresses in zinc deposits and, 

= —— consequently, they cannot affect the mechanical proper- 
1 ae zee ties of steel. Therefore, it can be concluded that the 
reduction in mechanical properties of steel in the 
bP Ed 30 60 process of zinc electroplating is the result of hydrogen 
Fig. 2. Effect of plating time in ammoniated zinc electrolyte on adsorption. This was supported by the results of a 
1—20°C.; °¢ gas analysis' and agrees with the published data on 


TABLE I 


Composition of Electrolytes and Plating Conditions 


Concentration Temperature Current density Cathode 
°C. 


amp./dm. efficiency “% Appearance of deposit 


mat, fine-grained 


ZnSO,7H,0 

Alo(SO4)3:18H20 Light, semi-bright, coarse-grained 

pH 4-4.5 


The same as above 
with dextrin : Light, more fine-grained 


Light, fine-grained, semi-bright 


Light gray, mat 
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the absence of the influence of zinc electroplating on 
the fatigue life of steel.” 


In zinc plating from non-cyanide electrolytes, a con- 
siderably smaller degree of hydrogen embrittlement 
of steel is observed as compared to zinc plating from 
cyanide baths, and reduction in mechanical properties 
of steel is correspondingly smaller. Evidently, it is 
related to a higher degree of polarization and acti- 
vation of the cathode surface in cyanide electrolytes 
which facilities the hydrogen gas diffusion into the 
cathode metal. Addition of dextrin to the sulfate bath 
in zine electroplating decreases the plastic properties 
of steel. It is well known that addition of dextrin in- 
creases the cathode polarization in sulfate electrolytes® 
and, thus, promotes hydrogen embrittlement of steel. 


Investigation of non-cyanide electrolytes indicated 
that the degree of hydrogen embrittlement of steel in 
zinc plating from various electrolytes decreases in the 
following order: ammoniated, sulfate with the addi- 
tion of dextrin, sulfate without dextrin, zincate, and 
fluoborate. Consequently, it is advisable to replace 
the cyanide electrolytes with non-cyanide electrolytes 
for plating important parts of non-complex design, 
the fluoborate solutions being best for this purpose. 


Zinc plating in this electrolyte does not change the 
mechanical properties of steel significantly, produces 
good deposits, and allows higher current densities 
with higher current efficiency (95%). 


Experiments showed that, in spite of different de- 
grees of hydrogen embrittlement in different electro- 
lytes, the dependence of change of mechanical proper- 
ties of steel on the length of time in the plating 
solution has the same character. The greatest decrease 
in plastic properties is observed at the beginning of 
electrolysis. Evidently, in cadmium and copper plating, 
as well as in zinc plating, the reduction in mechanical 
properties of steel is due to hydrogen diffusion into 
steel. The thin deposits of cadmium and copper at 
the beginning of electrolysis do not prevent diffusion. 
As the thickness of deposits grows, the hydrogen dif- 
fusion slows down and the degree of hydrogen em- 
brittlement decreases. 


In cadmium plating from cyanide solutions, hydro- 
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Fig. 3. Effect of plating time in zinc sulfate electrolyte on 
change in plastic properties of steel “U9”: 
1—without dextrin; 2—with 10 g./I. dextrin. 
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Fig. 4. Effect of plating time in chromium solution on change 
in plastic properties of steel “U9” (1) and steel “30CrGSA” (2). 


gen embrittlement of steel is less than in zinc plating 
from cyanide solutions, the length of time in the 
plating solution being the same. Thus, after zinc 
plating from a cyanide bath for 30 minutes, the num- 
ber of bends of flat specimens of steel “U9” decreased 
from 60 to 15 and, after cadmium plating for the 
same length of time, the number of bends of steel 
“U9” decreased from 60 to 35. If the results of these 
tests are compared for the same deposit thickness, 
for example, 15 microns, then the decrease in plastic 
properties of cadmium plated test specimens is even 
smaller: after cadmium plating, the number of bends 
decreased from 60 to 40 while, after zinc plating, the 
number of bends decreased from 60 to 15. Such a 
difference in hydrogen embrittlement can be explained 
by the fact that cadmium is deposited from cyanide 
electrolytes at a lower cathode polarization and with 
a higher cathode efficiency than zinc. Taking this into 
consideration, and also the high protective properties 
of cadmium deposits, it is advisable to use cadmium 
plating rather than zinc plating for the purpose of 
corrosion protection of important parts of complex 
design, provided the service conditions of such a 
part (temperature, absence of sulfurous gases, etc.) 
permits such a substitution. 

In tin plating from acid baths or lead plating from 
fluoborate baths, a relatively small decrease in plastic 
properties of steel was also observed, as shown by the 
bend tests of flat specimens. The tensile tests of round 
specimens showed practically no decrease in mechan- 
ical properties. 

As indicated in Figures 4 and 5, chromium plating 
sharply decreases mechanical properties of steels. Evi- 
dently, this is due not only to hydrogen embrittlement 
of steel but also due to hydrogen embrittlement of 
the deposit, which gives rise to considerable internal 
stresses. This is supported by the fact that the fatigue 
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TABLE Il 
Composition of Electrolytes and Plating Conditions 


Concentration Temperature Current density Cathode 
g- °C amp./dm.* efficiency % Appearance of deposit 


Cadmium 
20 86 Silvery, fine-grained 


(NH,) 


Dextrin 


Light, fine-grained, bright 


NaCN (free) 


Chromium 3 Light, smooth, bright 


Silvery-white, fine-grained 


Lead 
HF (100%) —--..... Gray, fine-grained, semi-bright 


glue 


Ka/MM2 § life of chromium plated steel is also reduced.? This 
factor should be taken into consideration whenever 
the decision is made to use chromium plating. 


Summary 
‘ 1. In zine plating from non-cyanide electrolytes 


the change in mechanical properties is smaller than 
in zinc-plating from cyanide electrolytes. 

2. In cadmium or copper electrodeposition from 
cyanide solutions, and tin or lead plating from acid 
solutions, the mechanical properties of steel change 
to a considerably smaller degree than in zine plating 
from cyanide electrolytes. The sharpest reduction of 
mechanical properties is observed as a result of chro- 
mium plating. 

3. It is advisable to replace zine cyanide electro- 
lytes with non-cyanide fluoborate solutions or cadmium 
baths (depending on the service conditions and design 
of parts). 
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Finishing Procedures for Magnesium 
and Magnesium Base Alloys 


By Lester F. Spencer, Finishing Engineer, Cleveland, Ohio 


magnesium base alloys are more re- 
sistant to deterioration in ordinary urban or rural 
atmosphere than many common structural metals. The 
mechanism of surface protection is normally based on 
the formation of a light gray film, usually consisting 
of a mixture of hydrated magnesium oxide and car- 
bonate, that has the property of retarding further 
weathering. In many industrial applications, as ex- 
emplified by truck bodies and foundry flasks, this 
film generally is not objectionable. 

As with other metallic materials, magnesium base 
alloys are subject to corrosion under certain condi- 
tions, with the result that surface protection in the 
form of chemical treatments, either immersion or 
anodic, plating procedures, and painting is required. 
The types of corrosion normally encountered may be 
classified as contact corrosion, as experienced in dis- 
similar metal combinations or at faying surfaces, stress 
corrosion cracking, surface contamination, and de- 
terioration during storage. Contact corrosion and stress 
corrosion cracking are primarily related to design and, 
as such, can be dismissed. Surface contamination and 
corrosion during storage are related directly to the 
finisher since they affect the quality of the chemical 
treatment, plated coating and painted surface. 

Fabricated magnesium parts frequently pick up 
particles of foreign material on the surface. The diffi- 
culty experienced in a paint system, due to a surface 
contamination, may be traced to the galvanic action 
that occurs in the presence of moisture, with the 
result of weakening an organic coating, or even a 
complete failure of the paint. Sources of contamina- 
tion frequently are from sand, shot, or grit blasting 
operations, gas welding, and various resistance proce- 
dures. Another frequent source of contamination is mill 
scale, and scale obtained in hot working operations 
such as forging. 


Surface Preparation 


It is a foregone conclusion that surface preparation 
is essential to eliminate all surface contamination: 
the methods employed to perform this operation in- 
clude mechanical cleaning, solvent and alkaline clean- 
ing, and acid pickling. 

Mechanical cleaning, which involves wire brushing, 
sanding, and either shot, sand, or grit blasting, are 
characterized by a rapid removal rate of heavy layers 
of oxide, casting skin, and dirt. The use of the 
various blasting procedures is not usually considered 
satisfactory; however, when this operation is manda- 


tory, a normal follow-up operation is an acid pickling 
treatment. To be effective in the removal of surface 
contamination, at least 0.002 inch of the metal sur- 
face should be removed. 

Solvent cleaning followed by an alkaline cleaning 
operation is used when an accumulation of an oily 
deposit is present on the magnesium surface. Chlor- 
inated solvents, petroleum spirits, naphtha, lacquer 
thinners, and similar grease solvents have no harmful 
action on magnesium alloys. The choice of cleaning 
material will depend upon the type and degree of 
soil. Emulsifying cleaners, usually composed of a low- 
cost mineral oil distillate, are also used extensively. 

There are two alkaline cleaner formulations that 
have proven satisfactory (Table 1). The sodium 
hydroxide-sodium carbonate solution is used either as 
an immersion bath, or cathodic; an operating pH 
above 11 is recommended for both bath conditions. 
Cleaning cathodically at a current density of 10 to 
40 amp./ft.2 at an applied voltage of 6 requires less 
time than that indicated in Table 1. Parts should be 
cleaned until no water break occurs in the rinse. 
The caustic soda bath, which is operated at a pH 
above 13, is effective in removing graphite-base lubri- 
cants so frequently used in hot forming magnesium. 
Where heavy films of mineral oil are present as the 
contaminant, 0.1 oz./gal. of soap or a wetting agent 
is recommended as an addition. 

Water-insoluble or non-emulsifiable substances, such 
as oxides, certain chemical coatings, and burned-on 
lubricants require acid pickling. When employed on 
wire brushed or blasted surfaces, it gives added as- 
surance that all surface contamination is removed. 

The chromic-nitrate bath, which is used to remove 
burned-on lubricants from sheet metal parts, to re- 
move contamination caused by arc or gas welding of 
assemblies, and for the removal of mill scale, is oper- 
ated at a pH range of 0.5 to 0.7. This bath may be 
revived readily by chromic acid additions to bring 
it back to the recommended pH range. Slight metal 
loss will be realized; a removal of 0.0005 inch per 
surface is recommended when pickling sheet products. 

The chromic-nitric-hydrofluoric bath is formu- 
lated to pickle cast surfaces, particularly die-cast- 
ings. The chromic acid bath is frequently preferred, 
since no dimensional loss during pickling is ob- 
tained. It has a film characteristic that “breaks- 
down” more readily than the chromic-nitrate film 
prior to the application of a chemical treatment. It 
also is used frequently for removing old chemical 
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TABLE I 
Pickling Baths and Alkaline Cleaning Solutions 


Solution Type 


Sodium carbonate 
Sodium hydroxide 
Nitric acid, 70% 
Hydrofluoric acid, 60% 


Chromic acid 
Sodium nitrate 


Conc. sulfuric acid 


Comments 


Phosphoric acid, 85% 
Operating temperature 


Glacial acetic acid 
Exposure time 


Alkaline (A) 
cleaning (B) 


N 


Chrome-nitrate 
pickle 


Chromic-nitric 
hydrofluoric 
pickle 


Chromic acid 
pickle 


Chromic-sul- 
furic pickle 


Phosphoric 
acid pickle 


Sulfuric acid 
pickle 


Acetic-nitrate 6.7 


pickle 


3to 10 Steel tanks adequately 
10 to 20 ventilated are satisfac- 
min. tory 


190 to 
212F. 


Ceramic, stainless, lead 
lined, synthetic rubber 
lined tanks 


Tanks lined with syn- 
thetic rubber or vinyl 
base mat'ls. 


3 min. 
1, to2 
min. 


190 to 
212F. 


Lead lined steel, stain- 
less, or 2S aluminum 
used for tanks 


lto 15 
min. 


Stainless, #1100 alumi- 
num, ceramic, or syn- 
thetic rubber as tank 
material 


Tanks lined with lead, 
glass, ceramic, or rub- 


ber 
10 to 15 Tanks rubber lined, or 


sec. made of ceramic, or 


lead lined 


to 1 Aluminum, ceramic, or 
min. rubber lined tank 


70 to 3 min. 


90F. 


70 to 
80F. 


14 tol 
min. 


70 to 
90F. 


25.5 70 to 


80F. 


The concentrations given are in oz./gal. with the exception of the 


treatments by alternate immersion in alkaline cleaner 
and acid pickle solutions. 

The chromic-sulfuric bath is designed only for spot 
weld precleaning to obtain a consistently low surface 
reistance. The phosphoric acid bath is used for pre- 
paring die-cast surfaces, whereas, the sulfuric acid 
bath is employed on sand casting. The latter bath will 
effectively remove the contamination on blasted sur- 
faces during an immersion time sufficient to remove 
0.002 inch per surface. This, of course, precludes use 
of the bath for finished machined surfaces. 

The acetic-nitrate bath is employed for parts re- 
quiring maximum protective finishing, and is effective 
in removing mill scale and other surface contaminants 
on sheet products, and in surface preparation of solu- 
tion-treated magnesium castings. Metal removed per 
surface may range from 0.0005 to 0.001 inch and, 
thus, the bath is not suitable for parts requiring close 
tolerances. Castings that are either in the annealed 
or solution heat treated and aged condition should not 
be pickled in this bath, due to the formation of a 
loose, gray smut. These alloy conditions should be 
pickled in the chromic-nitric-hydrofluoric bath. 
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acids which are in fl.oz./gal. 


Mechanical Finishing 


Polishing and buffing operations as a preparatory 
step to either plating or chemical treatment will be 
discussed as a unit operation for plating. The use of 
a polish-buff-color operational sequence to obtain a 
bright, metallic luster on parts designated for shelf 
service must be followed by a clear baked lacquer. 
Variations of surface finishes, as the satin, mat and 
butler finishes, must also have a similar surface pro- 
tection medium. 


A few words may be stated as to the conditions 
recommended® to obtain these variations in surface 
finishes for shelf service. To obtain a bright finish, the 
cutting-down operation on wrought products is effected 
with loose muslin buffs operating at a speed of 6000 to 
7500 sfm; using a fast-cutting tripoli as the abrasive. 
The subsequent coloring operation also uses a loose 
muslin buff at the same speed, with a fine, dry lime- 
silica abrasive. In the cut-down and coloring of cast- 
ings, the same wheel type and speed as given above is 
used; however, the abrasive for cut-down is a fused 
aluminum oxide powder, while coloring is obtained by 


4 
i 
13 
é 
‘ 
90F. : 
‘ 
: 
‘ 
oly 
gal. 


using a softer, unfused aluminum oxide grit that is 
relatively finer and drier. 

A satin finish may be obtained at surface speeds 
of 3000 to 5000 sfm using loose muslin buffs, venti- 
lated or bias buffs, string or wick wheels, with or 
without a lubricant, depending upon the line effect 
desired. The abrasive may be either a #200 aluminum 
oxide-silicon carbide mixture, or a 200 to 240 grit 
aluminum oxide. The mat finish has a frosted ap- 
pearance which is obtained on a 34 inch sewed buff 
operated at a speed of about 5000 sfm. This wheel 
type using a 200 grit aluminum oxide will produce 
the required heat to realize the frosted effect. To pro- 
duce a butler finish, free from surface defects, a 300 
to 400 soft powder grit embedded in a special binder 
is used with a loose muslin buff at 3000 to 5000 sfm. 

Mechanical tumbling and burnishing procedures also 
may be used effectively. The wet method is employed. 
Grinding and deburring operations require hard, 
marble chips, polishing the softer limestone chips, and 
coloring is performed with polished steel balls or 
shapes. The time cycle in a barrel finishing sequence 
should be determined by test runs. Once this is estab- 
lished for a given set of conditions, as to part design 
and processing factors, production runs will produce 
comparable results from batch to batch. 

The use of this procedure, as described in the litera- 
ture, emphasizes the economics of the process in 
operations such as the removal of flash and hangers 
from forgings in castings, deburring and burnishing. 
Stone** has illustrated the use of barrel finishing of 
magnesium alloys in deburring and has cited remark- 


TABLE 2 — Chemical Treatments for Magnesium 


able savings in the use of this procedure. One example 
concerned a magnesium plate, where exacting toler- 
ances had been maintained through two barrel finish- 
ing operations within a production sequence, with a 
net savings of 97.6 per cent over a previous method. 
The load consisted of 100 parts granite chips as 
the abrasive medium, and water, with a time cycle of 
1 hour in each instance. Large, precision parts for 
aircraft have also been cited, — (a) a magnesium 
nose section whose largest diameter was at 22 inches, 
a depth of 15 inches, and having a hub bore of 744 
inches in diameter, and, (b) an intricate, magnesium 
plate of 20 inch diameter and 4 inch thickness. Both 
cases required fixturing and positioning to realize ac- 
cess of abrasive to all sections of the part, a No. 4 
granite chip being the abrasive medium in both cases. 
The time savings cited was at 55 and 57 minutes per 
piece respectively. 


Where barrel finishing is contemplated, the process 
requires careful consideration, due to the reactivity 
of magnesium alloys. Although there is no problem, 
one must be aware of the limitations in solution con- 
trol, and base a processing cycle on experimental runs 
to obtain maximum results in a minimum of time. 


Chemical Treatments 


All of the chemical treatments will provide some 
protection against corrosion. However, in com- 
paring the film characteristics of the many chem- 
ical procedures available, this category involving 
surface protection may be conveniently divided into: 


Type Treatment Used on 


Appearance 


Uses Remarks 


4 Chrome Chemical Die-cast AZ91 Brown to 
alum 

8 Alkaline Chemical Aluminum - containing Brown to 
dichro- alloys, EK33, ZK60. 


mate Not used on EK30, 
EK41A and Ml 


Used only as a black Offers some improve- 


Black decorative finish for ment in adhesion of 


die-castings. 


Used for black fin- 


paint. 


Has protective and 


Black _ishes on all forms. paint base qualities. 


More protective on die- Requires boiling in so- 
castings than No.4. lution hr. or more. 


15 Bright Chemical AZ31, AZ61, AZ80, Silvery Decorative finish Good ‘shelf life.’ 
finish ZK60A, and M1 used only on wrought Slight effect on dimen- 
(wrought magnesium. sions during treatment. 
products) 

16 Bright Chemical AZ92, AZ63, AZ91, Silvery Decorative finish Good ‘shelf life’. 
finish EK30, EK41, and used only on magnes- Slight effect on dimen- 
(Cast EZ 33 ium castings. sions during treatment. 
products ) 

18 Phosphate Chemical All alloys Medium to Protective touch up Less critical touch 
touch-up Dark Gray treatment. up than chrome-pickle 

(Dow No. 1). 

19 Chromic Chemical All alloys Brassy Protective touch up _ Better inhibiting and 
acid iridescent treatment. paint-base properties 
touch-up to dark than phosphate touch- 

brown up. 
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TABLE 3 — Solution Composition and Operating Conditions 


Treatment 


Solution Composition 


Operating Conditions 


Remarks 


Bright 
Finish 
(Dow #15) 


Bright 
Finish 
(Dow #16) 


Chrome 
Alum 
(Dow #4) 


Alkaline 
Dichromate 


(Dow #8) 


Phosphate 
Touch-up 
(Dow #18) 


Chromic acid—24 oz./gal. 

Sodium nitrate—4 oz./gal. 

Calcium or magnesium 
fluoride—g oz./gal. 


Chromic acid—37'% oz./gal. 
Nitric acid (70% )— 
314 oz./gal. 
Hydrofluoric acid (60%) 
fl.oz./gal. 


Potassium chrome alum, 
—4.0 0z./gal. 
Sodium dichromate — 


13.3 oz./gal. 


Ammonium sulfate— 
4 oz./gal. 

Sodium dichromate— 
4 oz./gal. 

Ammonium hydroxide 
fl.oz./gal. 

Dye—14 0z./gal. 


Ammonium acid phosphate 
—16 oz./gal. 
Ammonium sulfite— 
4 oz./gal. 


70-90°F.; 15 seconds to one 
minute for pre-pickled ma- 
terial; 2 to 5 minutes for 
mat’! not pre-pickled. 


70-90°F.; 30 seconds to 2 


minutes. 


Boiling; 2 to 15 minutes. 


Boiling; 30 to 40 minutes; 
pH 5.6-6.8. 


Solution brushed on for 1 
min. or dip for 14% to 2 
min. or until gassing stops. 
Room temperature. 


Pre-pickle increases life of bright 
bath, and decreases time. Air agita- 
tion or mechanical stirring required. 
pH 0.5-0.7 Ceramic, stainless, alumi- 
num, or lined tanks. 


Air or mechanical agitation for cool- 
ing and stirring recommended. 


Superficial layer of brown powder 
indication of depleted bath. Remov- 
al by wiping or tumbling. 


Pre-pickle or activation recom- 
mended. With dye addition, avoid 
foaming. Indulin dye tends to foam 
less, but more costly. 


Brush or spray application. Methyl 
alcohol may be used in formulation 
but is more toxic. Steel, rubber lined, 
glass, ceramic, or wood tanks. 
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Denat. alcohol— 
8 to 20 oz./gal. 
Ammonia (Sp.Gr. .880)— 
2 fl.oz./gal. 


Chromic acid—11 oz./gal. 
Calcium sulfate—1 oz./gal. 


Chromic 
Acid 
(Dow #19) 


Room temperature; 2 to 3 
minutes. pH 1.3. 


Prolonged treatment produces loose, 
powdery coatings. Do not use hot 
rinse after treatment. Applied by 
brush, dip or spray. 


(a) procedures designed for paint-base treatments, 
(b) .procedures designed for a combination of pur- 
poses, as wear resistance, abrasion resistance, and/or 
paint-base treatment, (c) finishes that produce either 
a bright decorative surface or a black finish, and, (d) 
treatments designated as touch-up procedures. Both 
the paint-base treatments and the multi-purpose treat- 
ments will be discussed as a unit operation for paint- 
ing. Thus, we will consider the decorative and touch-up 
treatments; these procedures being outlined in Table 2. 

The two most widely used ‘bright finish’ surface 
treatments are designated as Dow No. 15 and 16, 
which produce an attractive silvery appearance. The 
use of this type of finish is usually for consumer goods 
and, in order to maintain the attractive appearance 
of the magnesium part, a wax coating or the preferred 
baked clear lacquers are applied. Since a pre-pickle in 
nitric acid is essential, a metal loss of about 0.0005 to 
0.001 inch per surface will be obtained. The bright- 
ening treatment will also result in a metal loss of 
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lesser magnitude, usually from 0.0001 to 0.0005 inch. 
This fact must be considered carefully where dimen- 
sional tolerances are important. 

The operational sequence for wrought alloys would 
consist of the usual cleaning operations: a pre-pickle 
of 30 to 60 second duration in an acid solution con- 
taining 13 fl.oz./gal. nitric acid, immersion in the 
brightening bath, and immediate rinsing in both cold 
and hot water. Objectionable staining may be re- 
moved by a 30 to 60 second dip in an aqueous solu- 
tion of sodium metasilicate, at a concentration of 644 
oz./gal. The operating temperature may be up to 
212°F., the higher temperature facilitating stain re- 
moval. 

The operational sequence for cast alloys, using Dow 
No. 16, is very similar to that given above. In both 
sequences, the finished article may be waxed or lac- 
quered to provide a longer shelf life. 

The chrome-alum treatment has been developed 

(Continued on page 62) 
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ECAUSE abrasive costs account for at least 30% 
and sometimes as much as 75‘% of total blast 
cleaning costs, selection of the one best abrasive can 
mean the difference between profit and loss on the 
entire production finishing job. e 
There are four prime factors which must be con- 
sidered in selecting an abrasive for air, liquid, or 
airless cleaning. From a cost-saving standpoint, none 
can be taken individually; all must be balanced or com- 
promised to produce the best results at lowest total 
cost. 
1. Finish required 
2. Abrasive consumption 
3. Production rate 
1. Equipment replacement costs 
The same principles of shot or grit selection prevail 
in airless and air pressure impact cleaning, as well 
as the less widely used wet blasting operations. In 
airless cleaning, abrasive propulsion is provided by a 
slotted wheel: in air pressure cleaning, abrasive parti- 
cles are thrown by air pressure; in wet blasting, 
abrasives and water are pushed by water pressure. The 
effects are different, but the abrasive action is sub- 
stantially the same in any case. 


Attainment of Finish 


Since the finish required is the reason for doing 
the job, its attainment must be the initial factor. 
Cleaning efficiency is achieved not only through selec- 


Fig. 1. Ordinary chilled iron abrasive, Rockwell C hardness 55-68. 
Note large amounts of massive carbide and martensitic matrix 
which account for rapid breakdown. Total carbon, 3%; silicon, 
1.53% ; phosphorus, 0.299%. 


Abrasive Blast Cleaning 


By David 2 Neustadt, Vice President, Marketing, National Metal Abrasive Co., Cleveland, Ohio 


tion of an abrasive with proper cleaning character- 
istics, but also by maintaining a proper balance be- 
tween impact and coverage in the operating mix. 

Large pieces give maximum impact, small pieces 
give maximum coverage. The correct balance of im- 
pact and coverage will develop naturally as the abrasive 
breaks down, if proper care is given to replenishment 
procedure and exhaust practice. Contrary to the old 
idea that abrasives shatter in one step from a whole 
piece to dust, they actually break down into halves, 
quarters, eighths, and so forth. As each piece breaks, 
repeated impact tends to round off the broken particles. 

Ineffectual “fines” are withdrawn from the system by 
a separator and exhaust unit. By replacing the fines 
exhausted fru the system with new material added 
in small increments at frequent, regular intervals, the 
operating mix is held consistent. Obviously, great care 
must be exercised to avoid exhausting usable abrasive 
particles along with the fines. 

For maximum cleaning efficiency and long life, 
the original size selected should be the largest size 
compatible with finish requirements. The new abrasive 
in the operating mix affords the maximum impact, 
while coverage is automatically provided by the smaller 
particles resulting from the breakdown of the new 
abrasive. 

Shot is spherical, and has from two to three times 
the weight per particle as grit in the same size range. 
Therefore, it is best suited for work requiring shot 


Fig. 2. Premium high carbide, ductile matrix. Rockwell C hard- 
ness 50-60. This cross-section carries iron carbide in an austenitic 
matrix for fast cleaning with durability. Total carbon, 2.64%; 
silicon 1.15%; phosphorus, 0.036%. 
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Fig. 3. Pearlitic malleable iron with retained spheroidized carbide 

and virtually no free graphite. Rockwell C hardness 46-54. Massive 

white carbide delivers fast cleaning, while pearlitic matrix gives 

long life. Total carbon, 2.64%; graphite carbon, 0.03%; silicon, 
1.20% ; phosphorus, 0.03%. 


or peening action rather than cutting action for re- 
moval of surface impurities. It works like numerous, 
tiny ball-peen hammers, leaving the surface of the 
virgin metal with small indentations which become 
more pronounced as shot size is increased. 

Grit is angular, with comparatively sharp edges and 
corners acting as small cutting tools. It actually 
scratches and opens the work surface, exposing de- 
fects which would be peened shut under the action 
of round shot. In larger sizes, it leaves the surface 
raspy and rough. In smaller ranges, it produces a 
velvety, mat finish. Metal surfaces to be enameled, 
galvanized, plated, or otherwise coated are usually 
best cleaned with grit, which gives a surface to which 
such coatings will cling easily. 


Abrasive Consumption 


Only accurate record keeping can deliver a true pic- 
ture of abrasive life. Again, it must be emphasized 
that abrasive life is only one of the four important 
factors involved in any shot or grit cleaning process. 
It is axiomatic that the longer the abrasive life, the 
higher is the initial price and the lower is the cleaning 
efficiency. That is why it is important that evaluation 
of shot or grit should not be made on the factor of 
life alone. 

To test a new abrasive for consumption, first simply 
add the new abrasive as normal replacement to the 
system until it equals the capacity of the equipment. 
For example, if the abrasive capacity of the machine 
is 1,000 lbs., the new shot or grit should be added 
to the system at normal intervals until a total of 1,000 
lbs. has been added. It is at this point that producticn 
rate, quality, and consumption testing should begin. 
This procedure prevents operational upset and main- 
tains a good operating mix, thus assuring proper 
cleaning throughout the changeover. 

It is for this reason that metal finishers should 
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Fig. 4. High hardness steel abrasive with completely martensitic 
structure. Note lack of white carbide, indicating relatively low 
cleaning ability. Rockwell C hardness 60-67, indicating brittle- 
ness. Total carbon, 1.07%; silicon, 0.70%; phosphorus, 0.047%. 


never empty out an air or airless system completely, 
even to make a test. 


Production Rate 


In most metal cleaning processes, production speed 
can easily be increased. The primary factor in achiev- 
ing an increase in production speed in blast-cleaning 
is selection of an abrasive with rapid cleaning char- 
acteristics. Generally, the faster cleaning abrasives 
have shorter life and tend to cause greater wear on the 
equipment. 

Economies resulting from faster cleaning can be 
very dramatic, however, as it is possible in some cases 
to cut surface preparation time in half, producing 
savings on labor, power, and overhead and, in addi- 
tion, often producing a superior finish. 

Conversely, it is entirely possible to be short- 
changed by switching from a fast-cleaning abrasive 
to a long-life, slow-cleaning type, as savings realized 
due to longer life can be lost several times over, due 
to increased cleaning time. Under normal operating 
circumstances, an economical balance between these 
variables can be maintained only when standards for 
the varying types of work have been established. 

Again, the necessity for accurate record-keeping is 
apparent, simply to calculate the best cleaning prac- 
tices. 

Equipment Wear 


Replacement parts costs and downtime of blast 
cleaning equipment can severely increase total clean- 
ing costs, since they are a necessary part of produc- 
tion. There is no way to eliminate normal wear, but 
unusual wear can occur for a variety of reasons, all 
of which can be controlled. Chief among these is im- 
proper separator and exhaust practice. Presence of 
sand or extremely small metallic particles in the 
operating mix (due to faulty exhaust practice) will 
cause repair costs to skyrocket. 
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Average Average 
Abrasive Material consumption price 
per wheel hour per pound 


Approximate 


Abrasive Average labor Total average 
cost per ao and power costs cost per 
wheel hour wideak Roar per wheel hour wheel hour 


Ordinary chilled 22 Ibs. 6¢ 
High carbide iron with 
ductile matrix 11 lbs. 


Pearlitic malleable iron 8 lbs. 


11 lbs. 10¢ 


High hardness steel 


$1.32 $1.00 $2.50 $4.82 


$ .83 
$ .66 
$1.10 


$ .60 
$ .50 
$ .65 


$2.50 
$2.50 
$2.50 


sistent with producing the proper finish. 


Another important factor in excessive repair costs 
is overcleaning, resulting from failure to adjust the 
time of the cleaning cycle to the cleaning efficiency of 
the abrasive being used. Such overcleaning can be 
avoided by reducing the time cycle of the blast, or by 
reducing the amount of abrasive thrown per mintue. 
Ordinary chilled iron abrasives are harder than 
the basic wear parts of the cleaning equipment, i.e., 
nozzles, blades, control cages, impellers, slats, and 
end plates and, therefore, cause wear and tear far 
out of their proportion. Premium abrasives charac- 
teristically have hardnesses below that of the wear 
parts, accounting for both reduced maintenance costs 
and longer life. 


Shown above are those types of abrasive that afford the best balance between speed of cleaning and abrasive durability, con- 


Fortunately, there are a number of accurate methods 
to predict machine wear and abrasive consumption. A 
time meter, used in conjunction with simple records, 
can be instrumental in controlling excessive main- 
tenance costs. 

A workable, accurate method for predicting total 
blast cleaning costs is through the use of a table like 
that shown here for airless blasting. This gives the 
total picture and, generally, one type of abrasive 
stands out. 

Keeping cleaning costs down can well depend on 
full consideration of the variables in each case. The 
only secret is finding the best combination of con- 
sumption, machine wear, and time to suit the finish. 


FINISHING PROCEDURES FOR MAGNESIUM 
(Continued from page 59) 


specifically for magnesium die-castings; an excellent 
black finish is obtained with suitable racking. The 
coating is suitable for mild indoor exposure; how- 
ever, where outdoor service of the part is anticipated, 
a subsequent painting operation is recommended. The 
operational sequence would include alkaline cleaning 
to remove protective surface coatings used for 
shipment or storage protection, mechanical and 
acid pickling as surface preparatory operations, im- 
mersion in the treatment bath, and suitable cold and 
hot rinsing. 

The alkaline dichromate treatment has good protec- 
tive and paint base qualities, and the coating has a 
slightly harder film than that obtained in the chrome- 
alum bath. A pre-pickle in either the hydrofluoric 
acid, or the acid fluoride bath is recommended, after 
which the part is immersed in the treatment bath. A 
more uniform black coating is obtained by the use 
of Nigrosine Black W.S. or Indulin Bluish W.S. as an 
addition in the treatment bath. 

The hydrofluoric acid pre-pickle, which can be de- 
scribed as an activation bath, contains 24 fl.oz./gal. 
of 60% acid. Thorough rinsing is essential after ac- 
tivation. The acid fluoride bath, which is an aqueous 
solution of 6.7 oz./gal. of either sodium, potassium, 
or ammonium acid fluoride, is frequently used on cast- 
ings that have been acid pickled after sand blasting. 


Both pre-pickle treatments may be used on wrought 
alloys. 

Where parts and assemblies are too large for im- 
mersion treatments, and, where refinishing is required, 
the chrome pickle, the phosphate, or the chromic acid 
bath may be employed, a ‘brush-on’ procedure 
normally being used. The phosphate treatment is not 
very critical in application, the solution being applied 
until a continuous gray coating forms. Advantages of 
this procedure include (a) a minimum of pre-cleaning, 
involving only the removal of excessive oily matter, 
(b) no final water rinsing required, but desirable, and, 
(c) lower cost, less toxic, and more consistent in pro- 
ducing a foundation for painting when compared to 
the chrome-pickle bath. 

The chromic acid touch-up has similar advantages 
over the chrome pickle bath and, in addition, is con- 
sidered to have better inhibiting and paint-base prop- 
erties than the phosphate bath. The surface should 
be reasonably free of oil, grease, and other corrosion 
products prior to brushing or spraying the touch-up 
solution. Cold water rinsing and oven drying are 
recommended. Hot water rinsing is not recommended. 
The color will vary with the treatment time, a 2 to 3 
minute cycle to produce a dark brown coating which 
is preferred for ultimate paint adhesion. Pertinent 
facts as to solution composition and operating condi- 
tions are tabulated (Table 3). 

(To be continued ) 
(All references will appear with Part III) 
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Anti-Seize Coatings for Chrome Alloy 
Bolts at Elevated Temperatures 


By W. B. Stephenson, Jr, Manufacturing Engineering Research Lab., General Electric Co., Cincinnati, Ohio 


5 ge A-286 alloy (Fe 55, C 0.05, Cr 15, Ni 26, Mo 
1, Ti 2, Al 0.2), while developed for high tem- 
perature work, has a problem common to all high 
chrome-bearing alloys when used for bolting. A re- 
fractory oxide forms on the surface, resulting in 
higher and higher frictional values. In many applica- 
tions this causes no more trouble than the use of a 
heavier wrench and a little more muscle. However, 
where remote handling is a necessity because of posi- 
tion or radio-activity, “beefing-up” of tooling cannot 
always be accomplished. The obvious answer is to 
find some way of lubricating the threads, preferably 
permanently. 


A 14” - 28 bolt (unplated A-286) and silver plated 
nuts with a self-locking feature, were used as the 
standard test specimens. 


Three sets of silver nuts and A-286 bolts (8 bolts 
to a set) were placed in a special fixture and were 
torqued to three different bolt extensions, namely, 
0.1% (1.5 mils), 0.2% (3 mils), and 0.3% (4.5 
mils). The running torque, the seating torque, and the 
release torque were measured. It was decided to use 
the 0.20” extension as this more nearly duplicated 
actual bolting conditions and yet gave a fairly uniform 
torque value that was mid-scale. 


A set of eight nuts and bolts were placed in the 
fixture and torqued to 0.2”, The fixture was placed 
in a circulating draw furnace and heated to 1000°F., 
held for 7 hours, and then allowed to furnace-cool 


Method of measuring torque and extension simultaneously. 
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overnight. The fixture was removed and the nuts re- 
leased. The release torque was noted. A preliminary 
single cycle was run on the various combinations re- 
ported below to pick the most promising for cycling 
tests. The various combinations tried were as follows: 


Av. Breakaway 
Torque, In.-Lbs. 
Bronze A-286 240* 
A-286 
Rhodium Silver 321 
Platinum Silver 255 
Silver 278 
Silver 269 
Bronze 250 
Platinum Bolt breaks*** 
Rhodium Bolt breaks*** 
Bronze Bolt breaks*** 
Silver 250 
Silver 222 
Graphite suspension Silver 
Graphite-resin 
Silver 
Graphite-resin 
Silver 
Silver + penetrat- 


*Values from 180 to 300. 
**Values from 100 to 260. 
***Nut would seize as soon as locking feature acted and bolt 
would wring off. 


Bolt Cycles Nut 


Although the first two combinations in the list 
have a better average than the base combination of 
A-286 bolt and silver nut, they were not selected for 
cycling tests because of widely fluctuating results. 
Since equipment must be designed to handle the maxi- 
mum torque expected, it is obviously better to have as 
little spread as possible between the high and low 
values. The graphite-resin filmed bolts were cycled 
out of pure curiosity. They exhibited marked im- 
provement as the cycles continued. 

The combination of silver bolt against the silver 
nut gave the best results of the metallic coatings, with 
an average release torque of 196.4 inch-pounds. The 
same test specimens were cycled the sixth time but, 
before being released, the nuts were saturated with 
penetrating oil and allowed to set 10 minutes. The aver- 
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Bolt that was wrung in two by nut freezing. Note how locking 
feature has deformed two threads and sheared off the third. X 10. 


age release torque was 162. Four of the eight nuts 
and bolts were degreased and the penetrating oil was 
allowed to remain on the other four sets of nuts and 
bolts. The eight sets were subjected to another heat 
cycle and on cooling all eight were again soaked with 
penetrating oil. The average release torque of all eight 
was 155 inch-pounds. The degreased four averaged 
10 inch-pounds less, the undegreased averaged 5 inch 
pounds less. This was not considered significant, par- 
ticularly on the basis of such a small sample. 

Some investigation was made into the reason for 
wringing-off of bolts in some cases. Examination of 
the nuts and bolts at high magnification revealed that 
the surface finish of the threads of the nuts was very 
poor. Large burrs at the ends of the locking feature 
slots extended high above the top of the thread. These 
acted as gouges which plowed up and accumulated 
detritus in the threads. Other nuts had slivers of metal 
extending out from the threads. These slivers or burrs 
would break off and jam into the threads of the 
bolts or shear off pieces of the bolt thread. Several 
nuts that were plated with platinum and rhodium and 
nickel (on bronze bolts) had jammed, causing the 
bolt to shear off. The nuts were cut from the bolt 
with a hack saw. It was found that the locking feature 
had completely removed one thread and_ severely 
deformed the others. 

All bolts that were received from stores were covered 
with a flaky oxide. It was necessary to remove this 
oxide with an acid pickle before plating the bolts. All 
bolts tested without plating were first pickled. 

It was noted on the series with the graphite-resin 
film A. and silver nuts, number 4 specimen con- 
sistently had a lower seating torque and release torque 
and lower running torque. Measurements showed that 
the P.D. of all the bolts were almost identical but No. 
4 nut would take both the go and no go ends of a 


Bolt ‘‘as received” from stores. Note flaky oxide on surface. X 10. 


1-28 NF 2 gage. The tighter nuts with higher torques 
would not take the larger end of the gage. 


Plating Process 


All bolts were pickled in a nitric-hydrofluoric acid 
solution (20%-20%) at room temperature and then 
vapor blasted. Racked for plating, they were treated 
anodically in a Wood’s nickel strike bath then given a 
nickel strike cathodically, rinsed and plated with the 
metal under test. Bronze, nickel, and silver were plated 
to a depth of 0.3 mil. The platinum and rhodium 
were 0.1 mil. 

All nuts used in the tests were received silver plated 
by the vendor. The silver plate was stripped with nitric 
acid and replated with the desired metal. It should 
be noted, therefore, that the nuts were manufactured 
with a tolerance to allow for 0.3 mil plate. The bolts 
were not made with this tolerance. If the pitch 
diameter of the bolt were reduced to allow for this 
plate the release torques would be less for the plated 


bolt. 
Recommendations 


The actions listed below will all, in some measure, 
help lower the release torque and, in some cases, the 
results of several will be cumulative. 

1. Improve finish on threads of nuts. 

Remove oxides from bare bolts. 


2 
3. Silver plate the bolts as well as the nuts. 
1 


Reduce pitch diameter of bolt to accommodate 
silver plating. 

Use graphite suspension on bolts. 

Use graphite-resin film on bolts. 


Use penetrating oil on bolts and nuts just prior 
to releasing torque. 
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SHOP 
PROBLEMS 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 


service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gladly received and the 


sender’s name will be kept confidential, if desired. 


Copper Mirrors 


Question: A so-called “Myers Proc- 
ess” has been reported to us for ap- 
plying copper films to glass. Can you 
refer us to a source of information on 
this process or to a supplier who can 
provide us with details and solutions? 


E. L. W. 


Answer: The Myers process consists 
of sensitizing the surface with a tin 
chloride solution, followed by a gold 
chloride solution. The copper film is 
then produced from a copper salt solu- 
tion and a reducer, in a manner simi- 
lar to the production of silver mirrors 
on glass. The solutions are as follows: 

Tin Sensitizer: 

Tin chloride _.__.. 180 g. 
Hydrochloric acid _ 180 ce. 
Apply for 3-5 minutes and rinse. 
Gold Sensitizer: 


Gold chloride _........_ 2 grams 


Use 10 ce. of this solution per gallon 
of water and immerse for 5 minutes. 
Do not rinse. 
Copper Solution: 
Copper sulfate _ 53 grams/gal. 
Nickel chloride 16 
Formaldehyde 200 cc./gal. 
Reducer: 
Caustic soda _. 40 grams/gal. 
Rochelle salt _..173 
Soda ash 16 


Mix equal parts of copper solution and 
reducer and apply at room tempera- 
ture. After 20-25 minutes rinse off and 
dry. The reducer is alkaline and should 
be kept in a polyethylene bottle. 


Conductor Current Capacity 


Question: | have been reading the 
information in the METAL FINISHING 
GUIDEBOOK on racks, which shows the 


maximum practical amperage for var- 
ious rack metals. I am fully aware that 
materials have different resistivity rat- 
ings but I am at a loss to understand 
how some of these figures are calcu- 
lated. For example, a one-inch round 
brass bar is listed at 157 amps. 
F. G. J. 

Answer: All rack and bus bar caleu- 
lations are based on a capacity of 
1,000 amperes per square inch cross 
section of copper. The maximum volt- 
age drop at room temperature is about 
0.0082 volt per running foot. This rat- 
ing is used only for convenience and, 
if a larger voltage drop is permissible, 
larger currents can be carried, limited 
only by the heat developed in the con- 
ductor. 

Brass has a conductivity only one- 
fifth that of copper, so that a 1” cross- 
section will be rated at 200 amperes. 
Since a 1” round brass bar has a cross- 
sectional area of 0.786 sq. in. it is 
rated at 0.786 200 — 157 amperes. 


Nickel Stripping Cost 


Question: Over the course of many 
years I have collected some figures on 
costs of various finishing operations. 
However, I have never seen anything 
on the cost of stripping nickel plate. 
Our shop does an appreciable amount 
of replating and such figures would be 
of special interest to me. 

L. R. 

Answer: There is no general figure 
on stripping cost since it will vary with 
the size and complexity of the piece, 
the deposit thickness, and the stripping 
method. Proprietary strips will cost 
about 25-30 cents per square foot per 
mil thickness. The anodic sulfuric acid 
strip is slightly cheaper but requires 
racking and unracking so that the over- 
all cost will be about the same. The 
non-electrolytic stripping processes, of 
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course, do not require an investment in 
generating equipment. 


Yellow Brown Color on Steel 


Question: We are enclosing sample 
torsion springs and a few bronzed fish 
hooks, the fish hooks being the finish 
we are trying to apply to our torsion 
springs. We have approached numer- 
ous plating, lacquer, and varnish com- 
panies without success, and now be- 
lieve that this gold bronze finish is 
achieved by a chemical dip process. 

Any information relative to our 
problem would be greatly appreciated. 


Answer: The fish hooks appear to be 
temper-colored, by heating to about 
490°F. A yellow-colored, thin wax or 
lacquer film also appears to have been 
applied. 


Silver in Copper Bath 


Question: I have been a subscriber 
to METAL FinisHING for a good many 
years, but this is the first time that I’ve 
had the occasion to write to you, and 
ask a few questions concerning the ac- 
cumulation of silver in a Rochelle salt 
copper plating bath. 

What effect has the Ag on the Cu 
deposit? What would cause the anode 
to become coated with Ag and then 
flake off and lie in suspension in the 
bath? Would Ag in the Cu anode cause 
this? 

I am trying to determine how Ag 
would build up, other than carry-over 
from the Ag bath or silver rinse tanks. 
Any other information concerning this 
subject would be appreciated. 

What is the simplest way of remov- 
ing this Ag from the Cu bath? 

F. M. L. 

Answer: A minute amount of silver 
in a Rochelle copper solution will re- 
sult in a bronze-colored deposit. Signi- 
ficant amounts will result in blistering 
of the deposit. 

Unless the copper anode has been 
cast from impure scrap, there should 
be no silver present from this source. 
If the deposit which forms on the anode 
in sufficient amount to flake off is 
really silver, it would indicate the pres- 
ence of an extraordinary amount of 
contamination. This would be more 
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likely from addition of silver cyanize 
to the tank by mistake, instead of cop- 
per cyanide, rather than from drag-in. 

If copper-plated sheets of steel are 
hung in the tank overnight, and the 
anodes removed, the silver will deposit 
out on the sheets, a simple method of 
removal. 


Caleulating Silver and Gold Costs 


Question: | would like your coopera- 
tion to calculate the cost for plating 
silver and gold, per square foot — the 
best method available. 

K. W. 

Answer: One ampere will deposit in 
one hour 0.13 tr. oz. silver, costing 
about 13 cents, or 0.24 tr. oz. gold, 
costing about $10, at 100% cathode 
efficiency. Therefore, if a good am- 
meter and timer are employed, or an 
ampere-hour meter, the cost of the 
metal deposited on the load can be cal- 
culated from the above. Dividing the 
total cost by the number of square feet 
of surface or the number of pieces will 
give the unit cost. 

Silver will deposit at about 100% 
efficiency, but the efficiency of gold 
baths will vary very widely, depending 
on the type of solution and the operat- 
ing conditions. A test will be required 
for the latter metal, from which efh- 
ciency can be calculated, and a suitable 
correction made. 


Caustic Black on Iron 


Question: We operate a blueing tank 
24” x 36” x 14” containing: 


Caustic soda Ibs. 
Sodium nitrite 67 
Sodium nitrate 
Temperature 140°C. 
Time _.... 30 minutes 


I have noticed at times that the metal 
has a rust-red color when it comes out 
of the tank. It can be rubbed off but I 
would like to know what should be 
done to correct the rust color and do 
away with the rubbing? Does this color 
indicate that sodium nitrate and sodi- 
um nitrite should be added? What part 
do these chemicals play in the solu- 
tion? 
A. M. 

Answer: The red discoloration is 
due to iron accumulating in the solu- 
tion. A number of additions have been 
patented, which wiil sequester the iron 
and eliminate the problem. Th.se are 
incorporated in most proprietary salts 
on the market today. Some suppliers 
furnish the material separately, and 
you can write to companies listed in the 


METAL FInisHinc 
ToRrY under “Blackening Processes.” 
The nitrate-nitrite mixture is the 


oxidizing agent, necessary in the caus- 
tic soda bath in order to form the film, 
which is iron oxide. 


Profess'anal Directory 


SAN DOE LABORATORIES 


Metallography 


De P Testing 


209 Rosemary Lane Philadelphia 19, Pa. 
Victor 8-9518 


ERNEST J. HINTERLEITNER 
5117 Crenshaw Boulevard 
LOS ANGELES 43, CALIFORNIA 
AXminster 4-1531 
research — engineering — consulting 
since 1926 .. . U.S.A. and Foreign 


TOMORROW'S PRODUCTS TESTED 

TODAY 

A service to aid industry in producing longer- 

lasting and better-looking products. Quick 

predetermination of durability and rma- 

nency by actual exposure test in South Flor- 

ida. Write us today for full information. 

SOUTH FLORIDA TEST SERVICE, INC. 

EST. 1931 


4301 N. W. 7th St. Miami 44, Fia. 


STagg 2-4880 


CONTRACTING GO., 


74 LEOHARD STREET - 
COMPLETE PLATING INSTALLATI 
DESIGN - LAYOUT - CONSTRUCTION - MAINTENANCE 


CROBAUGH LABORATORIES 
TESTING - RESEARCH - ENGINEERING 
Chemical - - X-Ray 

ic - Organic 
hing Problems 
Air te Certification Tests 
THE FRANK L. CROBAUGH CO. 
3800 Perkins Cleveland 14, Ohio 


HENRY LEVINE & SON, Inc. 


Metal Finishing Consultants 
Analysis of all electroplating solutions 
Engineering of finishing installations 
Air Force Certification Tests 
Salt Spray Thickness and Adhesion Tests 


3 East 26th St., New York, N. Y. 
MUrray Hilt 5-9427 


CONSULTANT 


METALLIZING NON-CONDUCTORS 
Pioneer in the field of metailizing non-cendusters such 
as plastics, ceramics, glass, ete. for beth industrial and 


decorative a piiations Techniques and presesses de- 
veloped during cara a othe field. 
Recognized we wi well-known of 
achievement 


DR. HAROLD NARCUS 
ereester 2, Mass. 
PLeasant 3-5918 


{5 Vesper St. 


THE ANACHEM LABORATORIES 
TESTING ANALYSES ENGINEERING 
For Metal Finishers 
Plating solution analyses and control. Testing 
of deposit-thickness, composition porosity, 
— strength. Sait Spray tests. 
AIR FORCE CERTIFICATION TESTS 
1724 West 58th St., Los Angeles 62, Calif. 
AXminster 4-1262 


SCIENTIFIC CONTROL 
LABORATORIES 


Finishing C i ed Engineers 
Salt Spray—Thickness Testing—Anclyses 
PLANNING—RESEARCH—DEVELOPMENT 
CLiffside 4-2406 
3136 S. Kolin Avenue, _ Chicago 23, Il. 


G. B. HOGABOOM JR. & CO. 
Consulting Chemical Engineers 


Metal Finishing — Electrodeposition — Solu 
tion analyses. AIR FORCE CERTIFICATION 
TESTS — Salt Spray, thickness of deposits, 
adhesion. 

44 East Kinney St. 


MArket 3-0055 


Newark 2, N. J. 


A. L. PIETROWICZ 


SCIENTIFIC OF CALIFORNIA 
oP 
ING AME ETAL PROCESSING 


Los Angeles 1, Calif. 
LUdlow 2-3794 


1700 E. Gage Ave. 


GRAHAM, SAVAGE & ASSOCIATES, INC. 


CONSULTING - ENGINEERING - RESEARCH 
Electroplating and Metal Processing 
Waste Treatment and Production Problems 
SURVEYS - DESIGNS - SPECIFICATIONS 
475 York Rd. Jenkintown, Pe. 
1724 Clinton St. Kalamazoo, Mich. 


DO YOU HAVE ANY PROBLEMS IN: 


barrel -still-automatic PLATING? 


THEN eall our chomiste- CONSULTANTS 
INDUSTRIAL ELECTROPLATING 
RIES 


LABORATO 
19 Garwood Road Fair Lawn, N. J. 
SWarthmore 6-1609 


PLATER S 


Air Force Certification Tests, Solution and 
Metal Salt Analysis. Consultation, Design, En- 
gineering for the Metal Finishing. Industry for 
over 25 years. 
59 East 4th St., New York 3, N. Y. 
Algonquin 4-7940 


NEW WEW YORK 
“CHICAGO 


PLATERS 


TECHNICAL SERVICE 


Air Force Certification Tests, Solution and 
Metal Salt Analysis. Consultation, Design, En- 
gineering for the Metal Finishing Industry for 
over 25 years. 
09 S. Wabash Ave., Chicago 5, Ill. 
HArrison 7-7648 
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Conversion Coating — Phosphate 


U. S. Patent 2,979,430. April 11, 1961. 
H. Keller, R. Brodt and K. Lampatzer, 


assignors to Parker Rust Proof Co. 


A method of forming heat resistant 
coatings on a surface of ferrous metal 
and alloys thereof comprising contact- 
ing said surface with a solution con- 
taining as the essential coating produc- 
ing ingredients between about 70 
grams PO, per liter and 400 grams 
PO, per liter of calcium monophos- 
phate, an amount of phosphoric acid 
sufficient to prevent the formation of 
a precipitate from the said monophos- 
phate in said solution, and up to 50% 
based on said monophosphate of a 
thermally decomposable phosphate se- 
lected from the group consisting of 
ammonium phosphate, urea phosphate 
and aniline phosphate, said thermally 
decomposable phosphate being present 
in concentrations always less than 115 
grams PO, per liter, and thereafter 
subjecting said surface to temperatures 
between about 300°C. to 1,200°C. for 
a period of time sufficient to yield a 
firmly adherent phosphate coating on 
said surface. 


Crankshaft Plating Rack 


U. S. Patent 2,979,452. April 11, 1961. 
R. E. Ludwig and D. D. Dalrymple, 
assignors to National Forge Co. 


Apparatus for electroplating a crank- 
shaft journal. 


Roller Coater 


U. S. Patent 2,980,057. April 18, 1961. 
C. F. Brown, Jr., and R. G. Corbin, 
assignors to John R. Wald Co., Inc. 


In a device for coating flat ferrous 
metal articles, means for conveying 
said metal articles to a coating station, 
magnet means underlying said convey- 
ing means and being adapted to draw 
said metal articles into firm contact 
with said conveying means during the 
coating operation, said magnet means 
including a pair of pole faces that ex- 
tend substantially the length of said 
conveying means and means for coat- 


RECENTLY GRANTED PATENTS 


IN THE METAL FINISHING FIELD 


PRINTED COPIES OF PATENTS are fur- 
nished by the Patent Office at 25 cents 
each. Address orders to the Commissioner 


ing said metal articles, said coating 
means including coating rollers dis- 
posed above said conveying means and 
contacting said metal articles as they 
are conveyed thereunder, said coating 
rollers transferring coating material 
onto said metal articles at said coating 
station. 


Electrostatic Spraying 
U. S. Patent 2,980,337-8. Apr. 18, 1961. 


J. Kozinski, assignor to H. G. Fischer 
& Co. 


Electrostatic type paint spray system 
of the spinning disc type. 


Pickling of Magnesium Alloys 


U. S. Patent 2,980,559. April 18, 1961. 
L. Whitby, assignor to The Dow 
Chemical Co. 


The method of removing contami- 
nants from the surface of a magnesium 
article which comprises subjecting the 
article to the action of an aqueous solu- 
tion consisting by weight of between 
10 and 40 per cent of glycolic acid 
and from 14 to 1/10 as much of NOs, 
in the form of a soluble nitrate selected 
from the group consisting of ammoni- 
um and alkali and alkaline earth metal 
nitrates, as the weight of glycolic acid 
in said solution. 


Hot Paint Spraying 


U. S. Patent 2,980,339. April 18, 1961. 
H. F. Bok and E. Bok. 


A paint spraying apparatus compris- 
ing a paint supply source, a spray gun 
and an evaporating device intercon- 
necting said supply source and said 
spray gun, said evaporating device hav- 
ing mounted therein a heating element 
for the formation of a spraying me- 
dium by the evaporation of a volatile 
liquid and a heat exchanger through 
which said paint is conveyed. 


Bright Nickel Plating 


U. S. Patent 2,980,595. April 18, 1961. 
M. K. Sanicky, assignor to Incar, Inc. 


A bright nickel plating bath contain- 
ing a primary brightener of the first 
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class selected from the group consist- 
ing of aryl sulfonamides, aryl sulfini- 
mides, aryl sulfinic acids and arylsul- 
fone sulfonates, and from about 0.001 
to 0.1 gram per liter of a totally hy- 
droxyalkylated alkylene polyamine hav- 
ing 3 to 5 nitrogen atoms as a booster. 


Drying Attachment for Spray Gun 


U. S. Patent 2,980,786. April 18, 1961. 
R. C. Chilton. 


A drying device for association with 
the nozzle of a spray gun or the like, 
comprising an annular hollow housing 
having means to attach the same to 
said gun with said housing dis co- 
axially and forwardly of said nozzle 
and out of direct heat transfer relation 
thereto, an annular heating element 
within said housing to heat the inter- 
ior thereof, and means to supply air 
under pressure to said interior to be 
heated by said heating element, said 
housing being provided with air jet 
orifice means disposed to discharge the 
heated air into a spray discharged by 
the nozzle. 


Cutter Head for Plating Racks 


U. S. Patent 2,980,986. April 25, 1961. 
S. Gryglas. 


A cutter head comprising a socket 
portion open at one end and having a 
wall at the other end and an axial stem 
projecting from the wall, an annular 
series of combination blade holder and 
separator members mounted in said 
socket portion, retainer means connect- 
ed to said portion and securing said 
members within said portion between 
the same and said wall, each member 
having a radially extending trailing 
side and a leading side generally par- 
allel to and opposing the trailing side 
of the adjacent member and circumfer- 
entially spaced therefrom, a shoulder 
on the radially inner end of each mem- 
ber projecting circumferentially there- 
of from said trailing face toward the 
adjacent member and having an out- 
wardly facing seat, blades interposed 
between said members in engagement 
with the trailing and leading faces 
thereof and having inner edges partial- 
ly seated upon the seat and having an 
edge projecting outwardly from the 
seat into a central sizing opening, each 
member having a segmental conical 
forward face, said conical faces collec- 
tively defining a cavity for admitting 
a work-piece therein, said blades hav- 
ing forward diagonal sides converging 
toward said sizing opening and having 
radial cutting edges projecting for- 
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wardly of said faces, said forward 
sides sloping circumferentially from 
said radial edges toward respective 
conical faces and merging thereinto. 


Roller Coater Machine 


U.S. Patent 2,981,226. April 25, 1961. 
E. E. Murray 


In liquid coating apparatus, a rotat- 
able applicator roll, a doctor member 
mounted adjacent said roll so as to 
form therebetween a cavity adapted to 
contain a pool of liquid coating mate- 
rial, said doctor member having an up- 
per overflow edge defining the upper 
limit of said pool, and means adjust- 
ably mounting said doctor member in 
said apparatus so that the position of 
said edge is vertically adjustable to ad- 
just the size of said pool. 


Apparatus for Handling 
Overspray Paint 


U. S. Patent 2,981,525. April 25, 1961. 
E. Umbricht, assignor to Ajem Labora- 
tories, Inc. 


A spray booth for collecting and 
handling overspray paint materials in 
which recirculating liquid media is ar- 
ranged to capture, kill, and float in 
fluidized form the overspray paint 
materials, apparatus for handling the 
liquid substrate and selectively remov- 
ing the upper portion thereof. 


Pickling Method 


U. S. Patent 2.981,633-4. April 25, 
1961. S. C. Davis and W. G. Ray, as- 
signors to Chas. Pfizer & Co., Inc. 


A process for the porcelain enamel- 
ing of ferrous metal objects compris- 
ing the steps of cleaning the ferrous 
metal, then pickling with an aqueous 
solution of citric acid containing from 
about 5% to about 20% by weight of 
acid at a temperature of from about 
160° to about 212°F. for from about 
5 to about 30 minutes, then depositing 
nickel on the surface in an amount of 
from about 0.03 to about 0.15 gram 
per square foot, then coating the ob- 
ject with porcelain enamel, drying at 
from about 250 to about 400°F. and 
baking same at from about 1300° to 
about 1550°F. for from about 3 to 
about 6 minutes. 


Pickling Stainless Steel 


U. S. Patent 2,981,643. April 25, 1961. 
R. D. Baybarz, assignor to the United 
States of America 

A process for removing oxides from 
the surface of stainless steel which com- 


prises contacting the metal in an at- 
mosphere inert to chromous sulfate 
with a dilute aqueous sulfuric acid 
solution containing chromous sulfate. 


Hot Dip Aluminum 
U. S. Patent 2,982,015. May 2, 1961. 


J. B. Russell, assignor to Kaiser Alum- 


inum & Chemical Corp. 


A composite article comprising a 
base portion of ferrous metal hot dip 
coated with an aluminum base alloy of 
improved wettability to the ferrous 
base consisting essentially of chromium 
in amount from about 0.1 to 0.4%, and 
at least one of the elements molyb- 
denum and tungsten in amount from 
about 0.1 to 0.4%, the total amount of 
these alloying constituents not exceed- 
ing about 0.5%, the balance substan- 
tially all aluminum and impurities -in 
normal amounts. 


Gas Plating 
U. S. Patent 2,982,016. May 2, 1961. 


F. E. Drummond, assignor to Union 


Carbide Corp. 


A method of providing a metal body 
with an outer shell or layer of alum- 
inum and magnesium metal which 
comprises the steps of cleaning the sur- 
face of the metal body, heating the re- 
sultant cleaned metal body in a dry, 
inert atmosphere and thereafter sub- 
jecting said heated metal body while 
retained in said atmosphere to a gase- 
ous mixture composed of the metal 
alkyls aluminum triethyl and magne- 
sium diethyl, and maintaining the tem- 
perature high enough to cause decom- 
position of the aluminum and magne- 
sium alkyls and deposition of alum- 
inum metal and magnesium metal onto 
said metal body and into the pores and 
interstices thereof. 


Ultrasonic Cleaning 


U. S. Patent 2,982,524. May 2, 1961. 
M. R. Bland, assignor to Purex Corp. 


Ultrasonic cleaning equipment, com- 
prising a receptacle forming an inter- 
ior zone for receiving a body of liquid 
and parts to be cleaned therein, rotary 
means axially rotatable in the liquid 
received in said receptacle for flowing 
the liquid therein, and wedge means 
carried by said rotary means at a radi- 
ally outward location relative thereto 
for high velocity rotary displacement 
in said liquid in the direction of wedge 
taper relatively to accelerate liquid 
over the wedge producing ultrasonic 
disturbances propagating in said liquid 
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body through said zone as the wedge 
is rotated in said liquid. 


Pickling Waste Recovery 


U. S. Patent 2,982,615. May 2, 1961. 
B. H. McMullen and R. D. Toomey, as- 


signors to National Lead Co. 


A process for treating waste H.SO, 
liquor containing trivalent alum-form- 
ing cations and solubilized metallic im- 
purities including iron, magnesium and 
titanium values to obtain a substan- 
tially solids-free acid concentrate com- 
prising the steps of: adding to said 
waste acid liquor a monovalent alum- 
forming constitutent selected from the 
group consisting of compounds of am- 
monium and potassium to precipitate 
an alum salt together with said metal- 
lic impurities in the form of a crystal- 
line mass upon cooling said waste acid 
liquor, removing heat from said waste 
acid liquor to cool the latter to a tem- 
perature within the range of from 
—26°C. to —47°C. thereby forming a 
crystalline mass of said alum salt and 
said metallic impurities, filtering the 
waste acid liquor to separate and re- 
move said mass of crystalline salt and 
produce a residual acid filtrate sub- 
stantially free of alum-forming cations 
and metallic impurities, adjusting the 
acid concentration of said residual acid 
filtrate to within the range of from 
23% to 33% HeSO, in accordance 
with the temperature of said acid fil- 
trate, the higher acid concentration be- 
ing used with the higher temperatures 
and the lower acid concentrations with 
the lower temperatures such that any 
residual iron, magnesium and titanium 
values in said residual acid filtrate are 
within the molar ratio range (FeSO, 
+ MgSO,) to TiOSO, of from 0.8 to 
1.25, concentrating said acid filtrate to 
at least 80% H SO, thereby precipi- 
tating the residual iron, magnesium 
and titanium values from said concen- 
trated acid filtrate as an insoluble com- 
plex salt and then filtering said concen- 
trated acid filtrate to separate said 
complex salt therefrom and produce a 
solids-free acid concentrate. 


Plating on Uranium 


U. S. Patent 2.982.702. May 2, 1961. 
R. F. Wehrmann, assignor the 
United States of America 


Aprocess for pretreating uranium for 
metal plating, comprising anodically 
treating a uranium article at a current 
density of from 60 to 100 amperes /ft.” 
in an aqueous solution of about 10% 


fe 
; 


polycarboxylic acid, from 1 to 5% by 
weight of glycerine and from 1 to 5% 
by weight of hydrochloric acid for 
from 30 seconds to 15 minutes, said 
solution having a temperature of from 


20° to 75°C. 
Copper Etch 
U. S. Patent 2,982,625. May 2, 1961. 


E. B. Saubestre, assignor to Sylvania 
Electric Products Inc. 


An improved etchant for copper and 
copper alloys consisting of a mixture 
of chromic and sulfuric acids contain- 
ing peroxysulfate ions. 


Hot Dip Coating Unit 


Reissue U. S. Patent 24,985, May 9, 
1961. R. F. Renkin, assignor to Sharon 
Steel Corp. 


An apparatus for continuously hot 
coating metal strip selectively with dif- 
ferent coating metals. 


Centrifugal Abrasive Blasting 


U. S. Patent 2,983,082. May 9, 1961. 
C. M. Gossard, assignor to Pangborn 
Corp. 


An abrasive throwing wheel com- 
prising a runner head mounted for ro- 
tation around a hub which includes a 
feed cage, an impeller in said feed cage 
rotatable with said runner head, means 
to feed abrasive particles into said 
cage, an opening in the peripheral sur- 
face of said cage, a plurality of throw- 
ing vanes mounted on one face of said 
runner head and rotatable around said 
cage, and each of said vanes having a 
blade provided with a throwing sur- 
face upon which is formed a rib de- 
vice. 


Barrel Finishing Machine 


U. S. Patent 2,983,084. May 9, 1961. 
R. T. Romine, assignor to Bell Inter- 
continental Corp. 


A barrel finishing machine compris- 
ing in combination a rigid base frame 
having laterally spaced apart, vertical- 
ly disposed, end frame members, a 
horizontally disposed barrel mounted 
for rotational movement about a hori- 
zontally disposed axis within said base 
frame members and supported on said 
end frame members. 


Platinum Bath 


U. S. Patent 2,984,603. May 16, 1961. 
R. Duva and E. C. Rinker, assignors to 
Sel-Rex Corp. 

As an electrolyte for plating of plati- 
num, a solution comprising water and 


the solution obtained by heating 10-40 
g. of platinum diamino dinitrite in 
about 200 cc. of an aqueous mixture 
containing about 10-100 cc. of concen- 
trated sulfuric acid and 10-100 cc. of 
concentrated phosphoric acid. 


Continuous Vacuum Metalizing 


U. S. Patent 2,983,249. May 9, 1961. 

C. A. Baer, P. J. Clough and J. H. 

Gardner, assignors to National Steel 
Corp. 


In apparatus for coating a substrate 
under vacuum which includes a vac- 
uum chamber containing a source of 
coating vapors and a plurality of vac- 
uum chambers through which the sub- 
strate is passed from atmosphere to 
the coating chamber, the improvement 
which comprises a passage of adequate 
length between two of said chambers, 
a portion of the passage being filled 
with a sufficient mass of particulate 
solid material to effectively impede flow 
of gases between said chambers at pres- 
sures of less than 50 mm. Hg abs. 


Plating on Magnesium 
U. S. Patent 2,983,634. May 9, 1961. 


P. Budininkas, assignor to General 
American Transportation Corp. 


The process of plating with nickel 
on metal surface formed essentially of 
magnesium, comprising cleaning, then 
treating with a first aqueous solution 
of a passivating agent selected from the 
class consisting of chromic acid and 
orthophosphoric acid in order to form 
a protective film thereupon to prevent 
corrosive attack thereof by water, then 
treating with a second aqueous solu- 
tion of a fluoride in order to form a 
fluoride film, then treating with a third 
aqueous solution of a pyrophosphate 
in order to form a phosphate film, and 
then contacting said metal surface with 
an aqueous chemical nickel plating 
bath of the nickel cation-hypophosphite 
anion type also containing a citrate 
and a fluoride. 


Cooling of Chromium Plating 
Solution 


U. S. Patent 2,984,081. May 16, 1961. 
E. A. Hahn, assignor to Lyon Inc. 


A method of equalizing the tempera- 
ture of a plating bath having relatively 
warm aqueous plating solution therein, 
which includes the steps of passing the 
relatively warm solution into an 
evaporation zone and removing heat 
from said solution by boiling while 
generating vapors therefrom to sub- 
stantially reduce the temperature of the 
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solution, passing the reduced tempera- 
ture solution directly into the plating 
bath at essentially the temperature re- 
sulting from the heat removal in the 
evaporation zone, removing the vapors 
from the evaporation zone and direct- 
ing said vapors into a condensation 
zone, and removing the condensate 
from the latter zone and receiving the 
same’in a collection zone. 


Conversion Coating - Phosphate 


U. S. Patent 2,984,592. May 16, 1961. 
J. E. Logan, assignor to Chem-Metals, 
Ine. 

In the process of producing a pro- 
tective coating on a galvanized sheet 
which will reduce and greatly delay 
the formation of white oxide products 
between sheets when wet, the steps 
comprising applying to the surface of 
a sheet emerging from a galvanizing 
bath while the sheet is at a temperature 
of at least 400°F., a thin film of an 
acid solution consisting essentially of 
at least one acid from the group con- 
sisting of orthophosphoric acid, meta- 
phosphoric acid and pyrophosphoric 
acid, the concentration of acid in the 
solution providing phosphorus oxide 
at a concentration equivalent to that 
of .2% to 35% orthophosphoric acid, 
the applied film depositing the equiva- 
lent of from 1 to 10 pounds of H3PQ, 
per 10,000 square feet of surface, the 
heat of the sheets evaporating in a few 
seconds the solvent from the applied 
thin film of the acid solution effecting 
a highly protective phosphate reaction 
product on the sheet surface which 
product is not visually observable. 


Printed Circuit Manufacturer 


U. S. Patent 2,984,595. May 16, 1961. 
K. Schumpelt and A. Korbelak, assign- 
ors to Sel-Rex Precious Metals, Inc. 


In the preparation of printed cir- 
cuits by the process comprising electro- 
forming at least one circuit element on 
the exposed area of a stainless steel 
base member with insulating coating 
material on other surface portions 
thereof and, thereafter, transferring 
and embedding the circuit element in 
the surface region of a plastic insulat- 
ing base member, the improvement 
comprising first plating the exposed 
areas of the stainless steel base mem- 
ber with a layer of palladium from an 
ammoniacal bath to a thickness of 
about 1 & to 10 10~® inch, 
and thereafter plating at least one addi- 
tional layer of metal over the palladi- 
um layer whereby a ready separation 

(Continued on page 74) 
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67. Bright Nickel 
By L. Serota 


? important consideration in the 
use of electrodeposited nickel coat- 
ings for decorative purposes, in addi- 
tion to ability to protect steel, brass, 
and zinc-base die castings from cor- 
rosion, is the property of the metal of 
imparting a bright finish under suitable 
plating conditions, when thin films of 
chromium or the precious metals are 
plated over a bright nickel surface. 

The interest in, and development of, 
bright nickel plating, which has _be- 
come pronounced since about 1935, 
stems from the fact that the buffing 
operation necessary for obtaining a 
high luster could entail a costly labor 
operation. 

Bright nickel deposits, E. B. Sau- 
bestre indicates, are achieved by the 
following methods: organic bright 


Fig. 1. Typical nickel 
electrodeposition pat- 
tern formed on copper 
single crystals in a 
Watts type bath. View 
normal to (III). 


nickel baths; leveling nickel baths; 
nickel alloy baths; PR plating: elec- 
tropolishing. 


Orientation 


W. Smith, J. H. Keeler and H. J. 
Read note that the relative brightness 
of electrodeposited metals (nickel) is 
associated with variations in current 
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density, temperature, pH, chloride con- 
centration, thickness of deposit, basis 
metal orientation, and the interrela- 
tionship of such variables. H. J. Read 
and R. Weil indicate that the associa- 
tion of brightness with grain size and 
hardness is often mentioned in liter- 
ature. 

A view previously expressed by a 
number of investigators referred to the 
fact that brightness results from pre- 
ferred orientation (fibering). W. A. 
Wood, for example, in his study of 
electrodeposited nickel by X-ray dif- 
fraction examination, reported that 
brightness was found to be associated 
with the degree of selective orientation 
of the metal grains, and hardness with 
the degree of diffusion of the X-ray 
diffraction spectra. Orientation, Wood 
reported, was greater at the low cur- 
rent densities. However, no consistent 
relationship was found in this investi- 
gation between changes in degree of 
orientation and changes in hardness of 
the metal. A high degree of orientation 
of the deposit was obtained with cop- 
per. 
L. Palatnik found, similarly, in his 


X-ray studies of cadmium and zinc 
electrodeposits, that brightness in- 
creased with the degree of orientation 
of crystals, and that the degree of 
orientation of crystals depended upon 
the concentration of colloids (dextrin, 
sulfonated castor oil) in the bath. 

Although preferred orientation ap- 
pears to be an important factor for 
brightness, W. Blum, R. O. Beckman 
and W. R. Meyer did not consider pre- 
ferred orientation the only criterion 
for brightness of deposits since data, 
they contend, were not available for 
correlating crystal size and degree 
of orientation. They suggested that 
brightening agents, as for example 
metals, are codeposited and in that 
manner encourage preferred orienta- 
tion, thereby controlling brightness. 

H. Leidheiser Jr. and A. T. Givatmey 
obtained evidence of preferred orien- 
tation in bright plating of metals when 
nickel was electrodeposited on polished 
single crystal spheres of copper and 
nickel from a simple Watt’s bath. A 
mirror-bright, smooth deposit was 
formed on the “100” faces up to thick- 
nesses of 0.01 inch. Deposits on the 


Table |. Plating Conditions and Brighteners. 


Panel Addition Agent 
NAX None 
A-2 0.2 g/l saccharin 
0.4 g/l saccharin 
A-6 0.6 g/l saccharin 
B-2 0.2 g/l 1-5, naphthalene disulfonic acid 
B-4 0.4 g/l 1-5, naphthalene disulfonic acid 
B-6 0.6 g/l 1-5, naphthalene disulfonic acid 
B-8 0.8 g/l 1-5, naphthalene disulfonic acid 
B-10 1.0 g/l 1-5, naphthalene disulfonic acid 
C-2 0.2 g/l p-toluene sulfonamide 
C-4 0.4 g/l p-toluene sulfonamide 
C-6 0.6 g/l p-toluene sulfonamide 
C48 0.8 g/l p-toluene sulfonamide 
C-10 1.0 g/l p-toluene sulfonamide 
D-2 0.2 g/l m-benzene disulfonic acid 
D-t 0.4 g/l m-benzene disulfonic acid 
D-6 0.6 g'l m-benzene disulfonic acid 
E-2 0.2 g/l 2-7, naphthalene disulfonic acid 
F-4 0.4 g/l 2-7, naphthalene disulfonic acid 
E-6 0.6 g/l 2-7, naphthalene disulfonic acid 
E-10 1.0 g/l 2-7, naphthalene disulfonic acid 
F-1l 1.0 g/l Zu plus 0.6 g/l 1-5, naphthalene disulfonic acid 
F-2 1.0 g/l Zn plus 1.0 g/l 1-5, naphthalene disulfonic acid : 
H-1 0.2 g/l chloral hydrate plus 0.6 g/l 1-5, naphthalene disulfonic acid 
H-2 0.2 g/l chloral hydrate plus 1.0 g/! 1-5, naphthalene disulfonic acid 
H-3 0.6 g/l chloral hydrate plus 1.0 g/l.1-5, naphthalene disulfonic acid 
K-1l 2.5 g/l formaldehyde plus 0.6 g/l 1-5, naphthalene disulfonic acid 
K-2 2.5 g1 formaldehyde plus 1.0 g/l 1-5, naphthalene disulfonic acid 
L-l 15.0 g/l Ni-formate plus 0.6 g/l p-toluene sulfonamide 
L-2 30.0 g/l Ni-formate plus 0.6 g/l p-toluene sulfonamide — 
N-l 0.2 g/l chloral hydrate plus 0.6 g/l p-toluene sulfonamide 
N-2 0.6 g/l chloral hydrate plus 0.6 g/l p-toluene sulfonamide 
oO 2.5 g/l formaldehyde plus 0,6 g/l p-toluene sulfonamide 


METAL FINISHING, September, 1961 


. 
i 
3 
> 
= 
‘ 
| 
} 


Fig. 2. Specimen NAX. 


Fig. 3. Specimen H2, typical pattern of a 
bright nickel plate showing line densities similar 
to NAX (dull nickel). 


“111” faces became mat. Whereas, 
the deposit on the “100” face remained 
mono-crystalline, the polycrystalline 
condition of the deposit on the “111” 
face, they found, assumed, rapidly, a 
“100” preferred orientation. Fig. 1 is 
a photograph of electrodeposited nickel 
on copper single crystals from a Watts- 
type bath. The dark “100” areas are 
explained by the smoothness of the 
surface, which reflects little light into 
the camera lens, whereas the light areas 
(111) are microscopically rough, 
hence reflect a good deal of diffused 
light into the camera. 

A significant observation made of 
these results refers to the fact that 
deposits in the “100” area were bright 
only if deposition occurred on a bright 
nickel or copper substrate so that 
“100” areas etched or roughened prior 
to plating did not show increased 
brightness with thicker deposits. The 
suggestion is therefore advanced that 
the mechanism of brightness, when 
plating with addition agents, differs 
from that observed on the “100” face. 
The differences in plating characteris- 
tics of the “100” and “111” faces are 


associated by the authors with differ- 
ences in initial current density or aver- 
age current density on the two faces 
in the plating operation. 

W. Smith, J. H. Keeler and H. J. 
Read, on the other hand, found no 
overall relation between preferred 
orientation and brightness in electro- 
deposited nickel. In their investiga- 
tion the only variable was the agent 
added to influence brightness. Their 
conclusion is based upon a large num- 
ber of specimens investigated. The 
purified bath contained 42 oz./gal. 
NiSO,6H.0; 6 oz./gal. NiCl.6H.O; 
6 oz./gal. H;BO3. The solution was 
operated at a pH of 4.0, at 140°F., 
current density of 50 amp./ft.*, with 
the thickness of the deposit 0.0025 
inch. Electropolished hot-rolled bumper 
stock (free of preferred orientation) 
was used to avoid orienting effects. The 
list of addition agents and the concen- 
trations used is shown in Table I. 

Crystal structure of the plated nickel 
was determined by the back reflection 
method of X-ray analysis. The degree 
of fibering (preferred orientation) was 
obtained by a comparison of ratios of 
intensity of lines on X-ray patterns, 
using a densitometer. Reciprocals of 
values obtained were recorded as the 
line densities. Visual estimations of 
line intensities were also made. An in- 


dication of similarity in line densities 
obtained by this X-ray method is strik- 
ingly demonstrated (Fig. 2) by the 
line patterns for a dull nickel NAX 
specimen (Table I) plated from a bath 
without a brightener and the pattern 
for a specimen, H 2, of a bright nickel 
plate (Fig. 3). 

A comparison of degree of fibering 
to brightness of the plate required a 
measuring device for recording the 
relative brightness of the plated speci- 
men. Brightness evaluated by visual 
means was considered sufficient in this 
investigation. 

In Fig. 4, a graphical account of the 
relationship between the degree of pre- 
ferred orientation and brightness (eye 
evaluation) of the deposit indicates, 
the authors note, that there is no cor- 
relation between fibering and bright- 
ness. They found that only six of 
thirty-three specimens tested showed 
more preferred orientation (densi- 
tometer measurements) than the dull 
specimen, NAX, with no brightener. 
The eye-evaluation of the X-ray pat- 
terns showed eight specimens with 
higher degree of fibering. 

Mention is made of the fact that the 
data for brightness obtained by the 
reflectometer, when compared to the 
visual method, showed discrepancies; 
a result which lends support to the 
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Fig. 4. Graphical representation of the relationship found between degree 
of fibering (preferred orientation) and brightness of the plate as measured 
by the eye. The very poor correlation is easily seen. 
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view expressed that brightness of a 
surface cannot be determined by a 
simple system. However, it is empha- 
sized that useful comparisons may be 
made. 

Grain Size 

H. J. Read and R. Weil, in a con- 
tinuation of this study involving in- 
vestigation of the relationship between 
brightness and grain size and hardness, 
found no correlation between the 
brightness of nickel deposits and their 
grain size or hardness. Plating condi- 
tions and brighteners used were those 
indicated in Table I. 

A questionable phase in the use of 
the X-ray method for the determination 
of grain size, the authors note, per- 
tains in the blind spot area, 5 X 
10-* mm and 2 & 10~* mm, where 
X-ray patterns are insensitive to grain 
size. Because this region corresponds 
to the critical area for bright and semi- 
bright nickel deposits, recourse was 
had to optical methods, since the 
geometry of the grain structure was not 
conducive to single linear measure- 
ments representing grain size. 

By this procedure (eye evaluation), 
grain size distribution was accom- 
plished satisfactorily by arranging the 
specimens investigated into five groups, 
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Fig. 5. Relationship between grain size and brightness of electrodeposited 
nickel. 


with group I representing the coarsest 
grain size and group V the finest. 

The distribution referring to this 
relationship of brightness, by eye 
evaluation, to grain size groups of 
plated nickels is shown in Fig. 5. The 
data on the chart, the authors empha- 
size, do not indicate any well defined 
relationship, since a given brightness 
group is distributed between two to 
four brightness classes. Thus, group 
III, it will be observed, encompasses 
virtually the entire range, from the 
dull D4 type to Nl and N2, repre- 
senting the brightest panels. 

The relationship of preferred orien- 
tation to grain size, when plotted, was 
found to indicate broadly a decrease 
in preferred orientation with decrease 
in grain size. The general appearance 
of the plotted graph, however, was 
found to compare favorably with that 
of Fig. 5. The grain size correspond- 
ing to each group and represented by 
a typical specimen is demonstrated by 
the excellent photomicrographs, Fig. 6. 
A small section of the steel basis metal 
is included in each photomicrograph. 
The thickness of the nickel deposit is 
about 0.0015 inch. 


Hardness 


The hardness measurements were 
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made with a Knoop indenter. When 
Knoop hardness numbers were plotted 
against brightness (eye evaluation) 
(Fig. 7), a general correlation was 
indicated. The graph reveals, for ex- 
ample, that the dull deposit specimen, 
D 4, was close in hardness to that of 
the brightest deposits, N 1 and N 2, 
and even in the bright range the hard- 
ness extended from 400 to 640. This 
would seem to indicate, the authors 
contend, that bright plates are not 
harder than those not so bright. 
When hardness was plotted against 
grain size, the comparative study 
seemed to indicate that hardness in- 
creased as grain sizes decreased. The 
general conclusion arrived at, based 
upon these results, the authors indi- 


Specimen A6. Typical 
of grain-size group I. 
1000X. 


Specimen C10. Typical 
of grain-size group II. 
1000X. 


Specimen NI. Typical 
of grain-size group III. 
1000X. 


Specimen C4. Typical 
of grain-size group IV. 
1000X. 


Specimen HI. Typical 
of grain-size group V. 
10COX. 


Fig. 6. 
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Fig. 7. Relationship between hardness and brightness of electrodeposited 
nickel. 


cate, is that there is no correlation be- 
tween the brightness of the plated 
nickel and the grain size or hardness. 

In a recent study by R. Weil and 
R. Paquin, examination by electron 
microscope of nickel deposits of vari- 
ous brightness, plated from Watt's 
baths containing addition agents, 
added support to previously obtained 
results by others that there is no direct 
relationship between the degree of pre- 
ferred orientation and grain size, and 
that preferred orientation is not pro- 
portional to grain. Although they 
found that the fiber axis was related 
to the structure, as platelet, equiaxed 
crystallite, or spiral type, no direct 
correlation was found for a given fiber 
axis. Structures, for example, consist- 
ing of large platelets, show coarse 
steps between the plates, indicating 
that bright deposits must be fine- 
grained. 

Deposits with more than 99 per cent 
of the area having a roughness less 
than 0.15 « showed an_ increasing 
brightness and decreasing grain size. 
It is emphasized, however, that small 
(fine) grain size is not a criterion for 
brightness. The number of test samples 
was not considered sufficient to estab- 
lish a relationship between brightness 
and grain size. 


Random Orientation 
T. P. Hoare refers to the view held 
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that, in bright plating, deposition of 
atoms is random rather than selective. 
a condition associated with co-deposits 
of foreign metal ions (some alloys) 


or oxides, adsorbed addition agents 
(the principal way), high current 


density, and high cathode polarization. 
In effect, any method tending to pre- 
vent or destroy formations favoring 
selective atom deposition will give a 
bright surface. 

In considering the action of addition 
(organic) agents for brightening ef- 
fects, by aiding random deposits. 
Hoare suggests two categories: the 


first group comprises molecules that 
rapidly adsorb and desorb in random 
manner, and the second group includes 
molecules that are not adsorbed as 
rapidly at sites which are more favor- 
able for selective metal deposition. 

Formaldehyde used in a bright nickel 
bath is cited as an example of the 
first type, that is, molecules possessing 
a high rate of adsorption and desorp- 
tion. Included in this category, Hoare 
lists such molecules and ions, even 
though not considered basically addi- 
tion agents, as ammonia, cyanide, 
fluoride, iodide ion, and some smaller 
complexing reagents, since they are 
known to adsorb on the metal surface 
(displacing water molecules from the 
metal surface), and the excess com- 
plex reagents in complex baths are 
generally considered favoring bright 
deposits. 

The second group is represented by 
large complex organic molecules. It is 
emphasized, however. that this group 
may include some with a relatively 
rapid rate of adsorption and desorp- 
tion, so that overlapping is possible. 
Celatin, beta-naphthol, aryl-sulfonic 
ecids are examples mentioned. This, in 
efiect, indicates that a complimentary 
action is possible in the use of two 
addition agents. 


Cathode Polarization 
C. C. Roth and H. Leidheiser Jr., 


in investigating the effect upon cathode 
potential when various organic agents 
were added in different concentrations 
to a Watts-type bath, found that meas- 
urements for 76 organic compounds 
indicate that the compounds made the 
cathode potential more negative at a 
fixed current density. This was at- 
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Fig. 8. Type of surface to be expected with deposition on (a) a single 
screw dislocation, and (b) a double screw dislocation. 
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TABLE Il 


Lowest cone. at which brightening 
was need 


Potential increase in 
mv for first sign 
brightening 


Very large compounds 


Polyamine 1200 


0.000015 mole/1 


23 mv 


Bicyclic compounds 


1—naphthylamine 4, 8, 
disulfonic acid __ 
Saccharin 


0.0006 
0.0006 


Monocyclic compounds 


p-aminobenzonitrile 
Bezenesulfonic acid - 
Pyridine 


0.002 
0.02 
0.004, 


Short chain alkyl compounds 


Acrylonitrile 
sym.-diethylthiourea 


Proprionitrile 


0.003 
0.003 


Short chain 


0.003 45 


tributed to such factors as the acid or 
basic character of the compound, the 
size of the molecule, the number of 
available pairs of electrons in the mole- 
cule — that is, electron pairs that may 
be shared with other atoms by asso- 
ciation or chemical reaction without 
removing completely the original bond. 

Compounds with a large number of 
available pairs of electrons contributed 
to increased cathode polarization. 
Chemical groups in such compounds 
have varying effects upon cathode 
polarization. The following list shows 
the decreasing order of effectiveness 
of such groups for increasing cathode 
polarization: nitrogen in conjugated 
bicyclic ring, nitrogen in conjugated 
monocyclic ring, nitrile, aldehyde: 
amino, nitro, tertiary amine, sulfane, 
sulfonyl-amide, sulfonate, carboxyl, 
ketone, and phenolic or alcoholic hy- 
droxy. 

Measurements of cathode potentials 
indicated that brightening occurred in 
most cases when the cathode potential 
was 20 to 50 mv more negative. Such 
change in cathode potential, with the 
over-all process, is ascribed to inter- 
ference (in the presence of organic 
compounds) at the cathode surface. 
Those most effective were adsorbed, 
thereby interfering with the electron 
transfer and crystal growth. 

Some of the compounds studied, with 
the lowest concentration at which 
brightening was first observed and the 
potential increase (mv) developed, are 
listed in Table II. One effect, noted 
in nearly all cases, was that the deposit 
became brittle and was inclined to 
peel and crack from the spherical sur- 
face at a cathode potential increase 
greater than 50 mv. 
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Dislocation Theory 


A. M. Max associates brightness in 
deposits with imperfections or dislo- 
cations in the crystal structure. The 
dislocation theory, emphasized by C. 
C. Frank in its relation to crystal depo- 
sition, assumes that a normal deposit 
will show growth along screw disloca- 
tions. Thus, a dull appearance is, in 
effect, a step-type surface structure 
(Fig. 8) working down to a grain 
boundary and showing columnar crys- 
tals in cross section. 


To produce bright deposits {im- 
proved surface appearance) refinement 
of crystal structure is indicated, either 
by the use of addition agents which 
tend to inhibit deposition of an ion, 
or by favorable operating (plating) 
conditions. One method suggested for 
attaining bright deposits of ions is to 
reduce the number of ions striking 
the surface Ns, so that the ratio Ns/Nr, 
relating to both the surface ions and 
those remaining in the lattice Nr 
(which is determined by current dens- 
ity) will approach one. Thus, the rela- 
tive immobility of large molecules, 
which will concentrate in the dipole 
layer, would tend to slow diffusion of 
ions through this layer, giving a fine- 
grain structure. 


If the lattice valleys exist, as in one 
lattice position, the bridging by an 
ion of this position could be compared, 
it is suggested, to a dislocation result- 
ing from a vacancy. With additional 
layers, the effect of bridging would 
give a smooth surface. One result, the 
authors note, is a stressed deposit. This 
is overcome by the use of a second 
agent possessing the characteristic of 
plating compressively stressed nickel. 


PATENTS 
(Continued from page 69) 


between the palladium layer and the 
stainless steel base is obtained and the 
exposed surface of each of the resulting 
circuit elements consists of corrosion 
resistant palladium when each of said 
circuit elements embedded in the sur- 
face region of the plastic base member 
is removed together with said plastic 
base member, from the stainless steel 
base member. 


Printed Circuit Manufacture 


U. S. Patent 2,984,597. May 16, 1961. 
R. P. Hennes, assignor to Leighton R. 
Johnson, Jr. 


A method of manufacturing an elec- 
trical conductor of desired configura- 
tion on a permanent supporting base 
of insulating material, said method 
comprising steps as follows: providing 
a temporary support non-conductive 
material having a wax-treated side sur- 
face, applying to a waxed side of the 
temporary support a thin and fragile 
electrically conductive metallic coating, 
applying over a portion of the surface 
of the conductive coating a layer of 
non-conductive masking material that 
is resistant to electrolytic deposition 
and defines a negative representation 
of an electrical conductor of desired 
configuration, electrolytically deposit- 
ing on the unmasked areas of the con- 
ductive metallic coating a layer of con- 
ductive metal to a thickness greater 
than that of the layer of masking ma- 
-erial to provide on said conductive 
 sating an electrical conductor main 
body of said predetermined configura- 
tion, placing the exposed surface of the 
conductor thus formed against and 
bonding it to a permanent supporting 
base of insulating material, and remov- 
ing the temporary support from the 
permanent support while leaving on 
the permanent support the deposited 
main conductor body and those areas 
of the metallic coating on which said 
conductor body was deposited together 
with a protective coating of wax over 
the latter from the temporary support, 
the wax of the temporary support hav- 
ing thus protected the now outer sur- 
face of the metallic coating over the 
deposited conductor body against con- 
tamination and oxidation from the in- 
stant of application thereof to the tem- 
porary support and continuing such 
protection after removal of the tem- 
porary support. 
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Burring, Buffing, 

ping, Plating and Spray Finishing” 
“Manufacturers and Specialists 
the Development of Production 


LEA 


ABRASIVE 
FINISHING 
METHODS 


STAMPINGS 


SPINNINGS 


SILVER soup AND ALLOYS 


CASTINGS 


Of the noble metals silver is by far the most widely encountered in the metal finishing field. It is seldom 
used in the pure state but mainly in an alloy, such as sterling silver and, to a lesser degree, coin silver. 
As is commonly realized, the alloying elements, principally copper, are used to increase hardness and 


wear-resistance. 


Because of the relatively high value of the metal, greater care is justified in devising the proper Lea 
Methods to see that metal losses in the finishing operations are kept to a minimum. The much higher 
price obtained for sterling silver articles justifies the greater finishing care. 


Plated Silver, certainly an important subject, is discussed separately. 


Following are the more widely used finishes for sterling and coin silver together with suggestions for 


producing them: 


HAMMERED FINISH... Formerly, much silver was ham- 
mer-finished in order to refine the surface and because 
the alloys could be shaped readily by this method. The 
method is still used extensively, especially on repro- 
ductions. With hammering, of course, no silver is 
removed by abrasion. 


DULL MATTE FINISH...With this finish, as well as 
with all the following finishes, the metal is first condi- 
tioned by ‘‘washing out”’ the pits by either spot sand 
bobbing or flexible polishing with Grade “‘C’”’ or Grade 
“‘B-31"" Lea Compound on leather or felt bobs. This 
step is usually followed by cut-down buffing with a 
Tripoli composition such as Grade 765 Learok and 
then by brushing at low speed with a suitable mixture 
of pumice and water. 


, . Proceed as with the dull matte 
finishing | up ua but not through the pumice and water 
step. At that point, follow with a buffing step using 
Grade ‘‘C’’ or Grade “‘B-31"’ Lea Compound, whichever 
is better, at a speed of about 5000 sfm. 


.. Follow 


the steps given under dull matte finish up to and in- 
cluding the Grade 765 Learok cut-down. Then proceed 
with the final finishing operations, using Fine Silver 
grades of Lea Compound, such as Grades MH, B12 or 
5023, to give the desired butler finish. Full-disc or 
packed muslin buffs are used at 7000 to 7500 sfm. 


.Proceed as with the dull 
matte finish, prueiers the Grade 765 Learok cut-down 
step. Then follow with coloring, using either Grade 
302-C or Grade 884 Learok on a loose muslin buff at 
7500 sfm. 


Where automatic buffing is being done Grade TH52P 
Lea Liquabrade is used for a cut-down operation and 
Grade UH20A Liquabrade for coloring. 


.Proceed as with the semi-mirror 
finish enaenit use Lea Red Rouge A100 Bar Compound 
or Grade 63LR Liquid Rouge. 


...Proceed as with the mirror 
finish and follow with lamp black and kerosene. 


THE LEA MANUFACTURING CO. 


16 CHERRY AVE., WATERBURY 20, CONN. 


Lea-Michigan, Inc., 14459 Wildemere, Detroit 38, Mich. 
lea Mfg. Company of Canada, Ltd., 1236 Birchmount Road, Scarborough, Ontario, Canada 
lea Mfg. Co. of England, Ltd., Rock Terrace, Buxton, Derbyshire, England 
Lea-Ronal, Inc. Main Office and Laboratory: 130-19 180th St., Jamaica 34, N.Y. 
Manufacturing Plant: 235 East Aurora St., Waterbury 20, Conn. 


The Hallmark of 
Quality Products 


Polishing, lap- 
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sitions. Manufacturers of Leo 
Compound Learek . . . Indvs- Are you interested in plating specialties? SEE THE OTHER SIDE OF THIS INSERT 
@ buffing and polishing 
compouhds ‘for over 30 years, 


passes the toughest nitric acid test 


GROUP 


serving the Finishing Field 


af % Simple to operate; easy to control. 


ea ee 100 millionths of an inch 
Test... .30 minutes in boiling concentrated nitric 


Results . no sign of corrosion or attack on base metal 


showed complete attack of the base metal in less than 
10 minutes. 


Make this simple comparative test with your own gold 
plate and see the advantages the Aurall Gold offers you. 
It is possible to obtain complete protection with lesser 
thickness of plate with Aurall Gold, thereby saving in 
gold. 


Aurall Gold will provide not only the answer to simplifica- 
tion of your plating operations but substantial improve- 
ments in corrosion protection, freedom from porosity, 
and the ability to withstand high temperatures without 
discoloration. 


Full details will be sent promptly on request. 


OTHER AURALL GOLD FEATURES 


eg ‘% Bright to lustrous, all-inclusive 24K gold plating process. 


% Exceptional resistance to high temperature discolora- 
tion. 


: % Meets critically exacting industrial and scientific re- 


quirements where high degree of ductility, freedom from 
porosity and excellent solderability are required. 


% Completely stable bath; operable over a wide tempera- 
ture range; excellent throwing power. 


% Combines advantages of cyanide and acid baths in one 
solution that does not deteriorate with age or in pro- 
longed operation. 


*Patents pending 


Sales and Manufacturing Plant: 235 East Aurora Street, Waterbury 20, Conn 
Main Office and Laboratory: 130-19 180th Avenue, Jamaica 34, N. Y. 


Comparative tests on parts plated with same thickness 
of gold from both conventional cyanide and acid golds 
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Platinum Bath 


U. S. Patent 2,984,604. May 16, 1961. 
R. Duva and E. C. Rinker, assignors to 
Sel-Rex Corp. 


A process for electroplating relative- 
ly thick layers of stress-free platinum 
comprising dissolving platinum di- 
amino dinitrite in an aqueous solution 
of sulfamic acid containing a sufficient 
amount of sulfamic acid to dissolve 
said platinum diamino dinitrite, add- 
ing water to the resultant solution to 
provide a solution containing at least 
6 g./liter of platinum metal and elec- 
trolyzing said solution to plate out 
platinum therefrom. 


Ultrasonic Cleaning Unit 


U. S. Patent 2,985,003. May 23, 1961. 
L. Gelfand and G. B. Long, assignors 
to General Motors Corp. 


In a cleaning machine for articles 
including a liquid container adapted to 
contain the articles and a cleansing 
liquid, a plurality of individual ultra- 
sonic transducers associated with and 
effectively distributed relative to the 
liquid container to transmit their vi- 
brations to any foreign matter adher- 
ing to the articles, a low power high 
frequency oscillator having insufficient 
power to simultaneously oscillate all of 
said ultrasonic transducers at maxi- 
mum effectiveness, individual frequen- 
cy matching controls for said individ- 
ual transducers, and a continuously 
operable power operated selector switch 
means for connecting said low power 
oscillator consecutively with each in- 
dividual transducer in repeated cycles. 


Black Chromium Process 


U. S. Patent 2,985,567. May 23, 1961. 
H. L. Pinkerton, assignor to Allied 
Chemical Corp. 


The process of electrodepositing an 
adherent black chromium coating on 
an electrically conductive member, 
which process comprises making the 
member a cathode in an aqueous elec- 
troplating solution consisting essential- 
ly of chromic acid in an amount of at 
least 60 grams per liter, and a fluorine- 
bearing catalyst ion in amount such 
that the ratio of chromic acid (CrO3) 
to said fluorine-bearing ion is within 
the range of from 125 parts by weight 
of CrO, to 1 part of fluorine-bearing 
ion to 4,000 parts of CrOs to 1 part of 
fluorine-bearing ion, said solution be- 
ing substantially completely free of 
other catalyst ions, and passing a di- 
rect current through the member at a 
current density of from 75 to 450 a.s.f. 
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while maintaining the temperature of 
said solution within the range of from 


about 70°F. to 100°F. 


Spray Coating Applicator 
U. S. Patent 2,986,338. May 30, 1961. 


R. D. Foster, assigner to Crutcher- 
Rolfs-Cummings, Inc. 


A rotary hollow head for receiving 
on the rotational axis thereof a stream 
of liquid paint and through centrifugal 
force on the liquid causing the same to 
be evenly spread circularly and out- 
wardly to the rim of the head and to 
be projected therefrom in mist form. 


Electropolishing Steel 


U. S. Patent 2,986,499. May 30, 1961. 
C. J. Wernlund, assignor to E. I. du 


Pont de Nemours and Co. 


The process for electropolishing fer- 
rous articles which comprises anodical- 
ly removing iron from said article and 
depositing iron on the cathode in an 
electrolyte containing by weight be- 
tween about 10% and 40% water, 
0.5% to 48% fluoboric acid and the 
balance iron fluoborate. 


Vapor Phase Corrosion Inhibition 


U. S. Patent 2,986,447. May 30, 1961. 
P. J. Raifsnider, assignor to Shell Oil 
Co. 


In a process for the vapor phase cor- 
rosion inhibition of metallic surfaces 
at temperatures between about 30°F. 
and about 110°F. in the presence of 
water vapor, wherein a metallic object 
is enclosed in a wrapping material, the 
improvement which comprises enclos- 
ing a corrosion-inhibiting amount of 
capric acid as the sole vapor phase cor- 
rosion inhibitor with the metallic ob- 
ject for a period of at least 8 hours. 


Bright Nickel 


U. S. Patent 2,986,501. May 30, 1961. 
B. F. Martin, assignor to The McGean 
Chemical Co. 


An electroplating bath for the pro- 
duction of bright, level deposits of 
nickel, which comprises an aqueous 
acid nickel electrolyte solution contain- 
ing a predominating amount of a solu- 
ble nickel salt and having incorporated 
therein a leveling and_ brightening 
agent selected from the group consist- 
ing of hydroxymethyl, hydroxyethyl 
ond hydroxypropyl coumarin, where- 
i'« the substituent groups in said agent 
rece attached to the coumarin nucleus 
in at least one of the 5, 6, 7 and 8 posi- 
tions, said agent being present in solu- 
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tion in effective amount ranging from 
at least 0.05 g./l. to the limit of its 
solubility. 


Phosphating Composition 
U. S. Patent 2,986,482. May 30, 1961. 


J. A. Sharp, assignor to Canadian In- 
dustries Ltd. 


A substantially anhydrous composi- 
tion suitable for cleaning and phos- 
phating metal articles, which consists 
essentially of a chlorinated hydrocar- 
bon degreasing solvent containing 
from about 1% to 10% by weight of 
at least one sorbitan monoester of an 
aliphatic acid having from 12 to 18 
carbon atoms per molecule, and from 
one to six moles of phosphoric acid per 
mole of sorbitan monoester. 


Bright Nickel 


U. S. Patent 2,986,500. May 30, 1961. 
F. Passal, assignor to Metal & Thermit 
Corp. 


In the process of electroplating nick- 
el from nickel-containing baths, the 
improvement which comprises incor- 
porating in said baths between 1 g./I. 
and 25 g./l. of a secondary brightener 
characterized by having at least one 
group selected from sulfone and sul- 
fonic acid groups attached to a nuclear 
carbon of a homocyclic aromatic ring, 
and between 0.05 g./l. and 1.2 g./l. of 
N-vinyl-2-pyrrolidone, whereby  lus- 
trous nickel electrodeposits are ob- 
tained. 


Soak Cleaner 


U.S. Patent 2,986,526. May 30, 1961. 
J. T. Crowther, assignor to Nalco 
Chemical Co. 


The process of cleaning carbonace- 
ous and other dirt from ferrous metal 
surfaces without leaving harmful de- 
posits or an oil film on the metal sur- 
faces, with no more than slight foam- 
ing of cleaning composition and with- 
out formation of precipitates in said 
cleaning composition or film at the 
surface thereof, which process com- 
prises flushing said ferrous metal sur- 
faces with an 0.5% to 10.0% by 
weight aqueous solution of a water 
soluble metal cleaning composition 
consisting essentially of: 


Ingredients Per cent by 
Weight 
A. Tetrasodium 
pyrophosphate 98-99.2 
B. Dodecylalcohol reacted 
with 8 to 12 mols of 
ethylene oxide 0.8- 2.0 
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RECENT 


‘DEVELOPMENTS 


Silicon Rectifiers 


Allied Research Products, Inc., Dept. 
MF, 4004-06 East Monument St., Bal- 
tumore 5, Md. 


A new line of compact silicon recti- 
fiers features a small size, lower price, 
flexibility in arrangement and exclu- 
sive protective devices. 

Although the cabinet size has been 
reduced by 457, the new line matches 
standard sized rectifiers in perform- 
ance, it is claimed. Over-size heat sinks 
and increased capacity of diodes re- 
duce danger of overheating. An extra- 
iarge fan draws air over the heat sinks 
and transformers and keeps ambient 
temperatures well below critical stage. 

Building block design of the new 
rectifiers allows use in either a vertical 
or horizontal position, and permits 
easy. addition of extra capacity bv 
stacking rectifiers on top of one an- 
other or placing them side by side, All 
rectifiers feature exclusive protective 
devices to protect against single phas- 
ing, excessive temperature, AC over- 
load or DC overload. A special air 
flow indicator shows exactly how much 
air is flowing through the rectifier and 
also indicates when to clean the plastic. 
washable air filter. 

Units are available in capacities of 
1000, 1500, 2000, 2500 and 3000 am- 
peres with a wide choice of control 
regulation. 


Non-Fuming Pickling Salts 


Enthone, Inc., Dept. MF, 442 Elm 
St., New Haven 8, Conn. 


Enth-Acid 97, an inexpensive non- 
fuming pickling solution for copper, 
brass, aluminum and many other non- 
ferrous metals, is a safe and economi- 
cal powdered replaceiaent for hazard- 
ous nitric and sulfuric acids. It effec- 
tively removes heat treat scale and 
oxides, including red cuprous oxide 
from copper alloys, and copper smut 
from aluminum alloys. It has proven 
advantageous prior to electroplating to 
activate difficult-to-plate alloys, such as 
beryllium copper, leaded brass, phos- 
phor bronze, and tin-lead solders with 
a minimum loss of metal. 

The material consists of two easy-to- 
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handle powdered products, 97A and 
97B, which are added to water to pro- 
duce the operating solution. A ratio of 
34 lb./gal. 97A to 114 |b./gal. 97B is 
recommended. The work is simply im- 
mersed in the solution for a period of 
one to three minutes at room temp. 

Due to freer rinsing there is less 
dragout and a longer life for the solu- 
tion. During use, the solution does not 
heat up, therefore eliminating the need 
for cooling coils or water jackets. 


Multiple Head Flat Polisher 


Hill Div., Hill Acme Co., Dept. MF, 
1205 W. 65th St., Cleveland 2, Ohio. 


This four-head belt polishing ma- 
chine for the progressive finishing of 
stainless steel coiled strip will process 
material 0.010” to 0.250” thick and 
50” wide. The entire unit requires only 
half the floor space of four conven- 
tional strip grinders and the flexible 
design permits the addition of any 
number of additional grinding heads. 

Each head is composed of an end- 
less abrasive belt running over a two- 
roll head with a motorized adjustable 
steel billy roll for increasing the belt 
pressure against the steel strip. The 
belt on any head can be changed while 
the others are in operation. Rubber 
covered guide rolls, built into the ma- 
chine, create the proper “break” angle 
of the strip over each billy roll to 
flatten the strip at the point of contact 
with the abrasive belt. 

For heavy stock removal “wet” 
grinding is recommended with 600 
gpm coolant. Sludge passes through 
the bottom of the machine to the filter 
units. A built-in oil mist spray system 
is used in finishing operations. 


METHODS, MATERIALS 
AND EQUIPMENT FOR METAL 
FINISHING INDUSTRIES 


Centrifugal Dryer 


Udylite Corp., Dept. MF, 1651 E. 
Grand Blvd., Detroit 11, Mich. 


A new centrifugal dryer for the 
electroplating industry uses a com- 
pletely new heat circulation design to 
boost efficiency and cut drying time. 
The duct system is specially designed 
to permit the heater to be mounted in 
the rear of the dryer. Heat is drawn 
through the ducts in the cover and 
over the work at a more efficient rate. 
A central drive shaft mounted on Tim- 
ken roller bearings in a_ reinforced 
welded base adds service life to the 
dryer. Rugged power drive easily 
handles heaviest production loads. The 
totally enclosed, fan-cooled, extractor- 
design ball bearing motor has a posi- 
tive electric brake for quick smooth 
stops under load. Controls are front- 
mounted within easy reach of the ope- 
rator. 


Spray Booth Coating 


Kelite Corp., Dept. MF, 81 Indus- 
trial Road, Berkeley Heights, N. J. 


Paint Guard, a new and improved 
paint spray booth coating, is ready for 
use without dilution. It is a non-tacky 
paste, odorless, non-toxic, and non- 
flammable. 

The material is easily applied by 
brush or spray to form a protective 
coating of high light reflectance and 
low specular gloss, making it ideal for 
booth coating. It readily lends itself 
to “sandwiching.” When paint accumu- 
lations become heavy, the coating is 
quickly removed by scraping, pressure 
water spray, or steam cleaning. Two 
additional advantages are that it ex- 
hibits rust inhibitory properties and 
does not pick up on workers’ shoes or 
truck wheels. 


Titanium Anode Baskets 


Vulcanium Corp., Dept. MF, P.O. 
Box 187, Highland Park, Ill. 


Specially large titanium _ baskets, 
10” x 12” x 78”, are being fabricated 
for high production nickel plating 
operation — 1,000 lbs. of nickel 
anodes to be contained in each basket. 

These baskets permit virtually 100% 
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“We're having our Ups and Downs 
...and love them both... 
since we switched to an 


H-VW-M AUTOMATIC RECTIFIER” 
says RAYMOND PATTON, Plating Superintendent, 


Wilmot Castle Company, Rochester, N. Y. 
Subsidiary of Ritter Company, Inc. 


UP 5% goes production... 


DOWN 25-30% go dial manipulations 


Requirements for current vary widely in the 
chrome-plating operations of Wilmot Castle Com- 
pany, one of the largest makers of sterilizers, lamps, 
and other hospitai, dental, surgical equipment. 

Added to the normal trickiness of chrome is the 
fact that the company plates some 300 different parts 
—ranging from a few ounces to 50 lbs. in weight. With 
the manual tap-switch rectifiers used before, a lot of 
time was spent in twiddling dials to meet correspond- 
ingly large swings in current needs. 

But now...with the new Automatic Rectifier 
from H-VW-M... dial setting remains the same. 
Current is adjusted automatically for changes in 
load. With human error removed, rejects are down 


5%. Plate is more uniform—for while the old method 
provided 44 steps of control, with Automatic Voltage 
Stabilization, control is stepless, virtually infinite. 

Says Ray Patton, Wilmot Castle’s plating super- 
intendent: “We’re gradually retiring all our rectifiers 
of the tap-switch type—and putting in H-VW-M 
units that practically think for themselves. We’ve 
found that what they seem to think about the most 
is ways to up our production, cut our costs down.” 

If that kind of thinking appeals to you—whether 
you’re doing chrome-plating or any other kind— 
phone or write H-VW-M for details on the most com- 
plete line of plating rectifiers featuring Automatic 
Voltage Stabilization. 


(a) “VW: Progress in metalfinishing through advanced processes + equipment 
Tew 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey « Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West « Los Angeles « San Francisco 
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a FOR AMERTEAN INDUSTRY 


SOUND WAVES GET 
PRECISION PARTS 
CLEANER, FASTER 


When Detrex developed Soniclean” (ultrasonic 
metal cleaning) it provided manufacturers of 
missiles and other precision products with an 


amazingly efficient new cleaning process. 


In Soniclean equipment either aqueous or chem- 
ical solutions are agitated by high-frequency 
sound waves—penetrating apertures and pas- 
sages which were difficult or impossible to 


adequately clean with previous methods. 


Soniclean is only one of many Detrex advance- 
ments that has brought new production effi- 
ciency and manufacturing economy to 


American industry. 


Write today for detailed information on our products or services. 


Perm-A-Clor® NA (trichlorethylene) Vapor Generators 
Solvent Degreasers Phosphate Coating Compounds 
Ultrasonic Equipment Paintbond Compounds 


Aluminum Treating Compounds Extrusion and Drawing Compounds 


Alkali ond Emulsion Cleaners Spray Booth Compounds 
Rust-Proofing Materials Industrial Washers 


CHEMICAL INDUSTRIES, INC. 


BOX 501, Dept. MF-961 * DETROIT 32, MICH. 


utilization of the metal, according to 
the manufacturer, thus avoiding waste 
cr reprocessing of anode materials. 
Anode hooks are eliminated. 


Vibratory Finishing 


Pangborn Corp., Dept. MF, Hagers- 
town, Md. 


Work may be fed or conveyed auto- 
matically into and out of these ma- 
chines. Media are automatically clean- 
ed, screened and recirculated. Com- 
pound and water are also added auto- 
matically. 

The new continuous process ma- 
chines use the same gyratory action 
and special air-cushion suspension as 
standard type units. Continuous con- 
veyance of fixtured large and heavy 
parts can be arranged through these 
machines. The elongated work contain- 
ers also may be adapted to batch type 
processing of very long parts. 

The new machines are available in 
a range of sizes. 


Clear, Organic Finish 


J. G. Holley, Inc., Dept. MF, Dover, 
Nid. 


polyurethane-based, clear finish 
called “Formula P” air-dries in 45 
minutes. It is claimed to be very pliable 
and won’t shrink or crack. It is self- 
leveling, easily sanded, highly resistant 
to acids, weather and scuffs and has ex- 
tremely effective bonding qualities on 
new surfaces, It will store indefinitely. 


Polyethylene Containers 


Delaware Barrel & Drum Co., Dept. 
MF, Wilmington, Del. 


These tough, dependable, one piece 
molded polyethylene featherweight 
containers are manufactured in five 
and fifteen gallon sizes and are avail- 
able. with either steel or fibre over- 
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packs and a variety of closures, in- 
cluding retractable pour spouts, plugs 
and caps, to insure safe shipping and 
ease of dispensing. 

The five gallon and fifteen gallon 
featherweight polyethylene containers 
in steel comply with ICC-37P Specifica- 
tions. The five gallon and fifteen gallon 
containers in fiber comply with ICC- 


2U and ICC-21BP Specifications. 


Buffing Compound Cleaner 


Cowles Chemical Co., Dept. MF, 
12000 Shaker Blvd., Cleveland 20, 
Ohio. 


A new compound for cleaning bar 
and liquid type buffing compounds 
from zinc base die castings, Buff-Off is 
said to be the most effective and low- 
est cost buffing compound cleaner 
available. 

The cleaner contains no amines, 
thus eliminating the contamination 
which often interferes with good plating 
operations, Simplified control pro- 
cedures are possible because the mate- 
rial is stabilized. The company claims 
the cleaner will not streak, etch or 
darken castings. The problem of “star- 
dust” in the finished plate is elimina- 
ted. A five-minute soak with mild agi- 
tation is recommended, although three 
to three and a half minutes will prove 
adequate in some cases. A simple titra- 
tion determines concentration in a few 
moments, 


Automatic Spraying Machine 


Conforming Matrix Corp., Dept. 
MF, 780 New York Ave., Toledo 11, 
Ohio. 

A new automatic spray machine 
which, without the use of masks or 
tape, simultaneously paints a stripe on 
both sides of round parts, which can 
be rotated during finishing. It is 
quickly and easily adjustable for vari- 
ous size diameters. An automatic posi- 


Why pay FULL price 


a floor? 


CEILCOTE CORROSION-PROOF 
MONOLITHIC FLOORING 
GIVES YOU 
GUARANTEED PERFORMANCE! 


INSTALLATION AND MATERIALS ARE EQUALLY IMPORTANT! 

You can’t buy a bucketful of corrosion-proof flooring! The success 
of any flooring is determined by correct installation techniques 
as well as quality materials. Only Ceilcote offers you a complete 
flooring service . . . Corocrete monolithic flooring plus perform- 
ance guaranteed installations. And Corocrete is scientifically for- 
mulated with the proper balance of resins, special aggregates and 
hardeners to meet your specific requirements! 


INSIST ON THIS COMPLETE PACKAGE! 

Ceilcote provides corrosion engineers to analyze your problems 
. . + produces the correct grade of Corocrete ... prepares the 
surface and installs the flooring . . . all under one contract! Avail- 
able with finishes ranging from non-skid to polished surfaces, 
Corocrete floors resist acids, alkalis, impact ... are engineered 
to withstand thermal shock and expansion without cracking or 
spalling. 


PROFIT FROM CEILCOTE'S EXPERIENCE! 
Ceilcote offers you 33 years of experience in developing, manu- 
facturing and installing reliable corrosion proofing materials for 
industry. 


WRITE TODAY FOR COMPLETE INFORMATION 


The Ceilcote Company 

484 Ridge Rood 

Cleveland 9, Ohio 

Please send me complete information about your 
complete flooring service. 


Name. 


THE CEILCOTE COMPANY, INC. 


Street. 
City. 
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FILTERS & CIRCULATES| 
SENSITIVE, CORRO- 
SIVE, PRECIOUS SOLU- 
TIONS + SOLVENTS 


GTIiaboratories, 
pilot plants and small 
batch process industries 


FEATURES 


@ Needs only 8” x 9” bench space 

© Lucite (140°F, max.) or pyrex-epoxy (250°F. 
max.) chambers , also teflon, etc.” 

© Meany porous stone or porous carbon filter 
ubes 

© Leakproof epoxy centrifugal pump 

© Self-primer available 

© Continuous duty ball bearing motor 


FREE BULLETIN 


Send for your Sethco 
Bulletin 602 for com- 
plete technical data 
on LAI portable filter 
systems today. 


MANUFACTURING CORP 


tioner accommodates variables in 
parts, 

The machine (illustrated), which is 
of modular construction, and measures 
38” x 38” x 56” high, provides for 
chute loading and automatic unload. 
Of loading height, the escapement 
chute is 48” x 49”. The skip spray de- 
vice paints only when the part is in 
position. 


Rotary Drum Dryer 


Alvey-Ferguson Co., Dept. MF, 


3131 Disney St., Cincinnati 9, Ohio. 


Designed especially for use in mass 
production in the plating industry, 
this small (3’ x 6’ floor space) rotary 
drum type drying machine, which is 
provided with a 24” diameter rum, 
is gas heated and recirculates hot air 
for maximum economy. Fire box, heat- 
ing and blower assemblies are located 
under the drum and out of the way. 
The machine is completely assembled 
and wired and ready for connection to 
services. 


Portable Blower 


Manhattan Electric and Maintenance 
o., Dept. MF, 24 Siegel St., Brook- 
lyn, N.Y. 


An all-aluminum portable blower, 
weighing approximately 70 lbs. and 
delivering up to 6500 cu. ft. of air a 
minute, is available in both standard 
and explosion-proof models. It is 
powered by a 1% hp motor and sup- 
plied for use with either 220-440 volt 
A.C., 110-230 volt A.C. or D.C. Over- 
all dimensions are: length— 2114 in., 
height— 21 in., width— 2034 in., air 
duct— 18 in. 

The No. 18-N-52Al blower may be 
operated in any position without loss 
of efficiency. Safety features include 
water-proof and vapor-proof switch, 
screen guards on both inlet and ex- 
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haust, balanced fan blades and thermal 
overload protection which safeguards 
the totally enclosed motor against dam- 
age from single phasing, overloading 
and overheating. 


Aluminum Cleaning-Conversion 
Coating 


Hughson Chem. Co., Dept. MF, Erie, 
Pa. 


A combination cleaner and chemical 
surface treatment for aluminum, desig- 
nated as EX-B727-6, is a translucent, 
organic paste, easily applied by spray- 
ing, brushing or wiping. Chemical re- 
actions which occur during drying pro- 
duce an organic conversion coating on 
the metal surface. Rinsing off the dried 
paste leaves a surface with exceptional 
adhesive properties for bonding or 
coating, it is claimed. This paste also 
serves as a superior surface cleaner for 
stainless steel and chrome-plated sur- 
faces. 


Test Panel Spraying Machine 


Spraymation, Inc., Dept. MF, 25 
Amity St., Little Falls, N. J. 
Model C9125 Automatic Panel 


Spraying and Lapping Machine is the 
first commercially available unit de- 
signed to permit three axis spraying 
and lapping of test panels on a fully 
automatic basis without operator at- 
tention. 

A spray gun is traversed in front of 
the test panel, which is automatically 
raised or lowered in steps of two 
inches while the gun is turned off at 
the end of each spray stroke. The panel 
will be completely sprayed for its full 
length and automatically returned to 
the start position. There is then a 
timed flash period after which subse- 
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Model No. UAA-400 
(all-epoxy) 


Model No. UPP-400 
(all-polypropylene) 


"maintenance free operation 
in a Brand new streamlined design 


New, improved SETHCO In-Tank Pumps (epoxy 
or polypropylene) and Detachable Outside 
Filter Chambers have won popular acclaim 
in the industry for trouble-free performance 
and flexibility in filtering all electroplating 
solutions. Full-view filtration can be provided 
with lucite, epoxy-pyrex or polypropylene-pyrex 
for constant visual inspection of the filtering 
process. All models provide swift cartridge 
cleaning without disturbing tank operation. 


Universal application for filtering every solution: 
From lead to gold 
From pH O to pH 14 
From 70°F. to 250°F. 


Leakproof, agitates without aerating, self-priming. 
Completely corrosion resistant. 

Excellent where continuous filtration is necessary as 
in electroforming. 

Filter systems available in polypropylene and teflon 
for chromic acid and other oxidizing acids. 

Easy control of degree of filtration from 150 down 
to 1 micron. 

Tubes filter in depth, eliminate binding effects, 
channeling and rupturing hazards common to surface 
type filters. 

Filters from all levels — depth extension assembly 
available to filter from bottom of tank, skimmer 
available to keep surface free of dirt. 

Pump fits anywhere on tank, saves floor space, (542” 
diam. 442” immersion depth); minimum displacement 
in tank. 

Open pumping capacities 900-3600 gal /hr. 


2286 Babylon me Filter chamber capacities 50-2700 gal/hr 
Turnpike @ Available with ¥%, %, and 1 HP motors to accommo- 
Merrick, N Y. date all size filter chambers. 
MANUFACTURING CORP MA 3 = 4 2 20 Trouble-free operation, one-year guarantee. 


DEPTH FILTRATION FOR ALL ELECTROPLATING AND INDUSTRIAL APPLI- 
CATIONS METAL FINISHING PHOTO PROCESSING PETROLEUM 
SOLVENTS ¢ LACQUERS ¢ PHARMACEUTICALS + ULTRASONIC CLEANERS 
© RADIOACTIVE SOLUTIONS * WATER «© ELECTROTYPING 
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How Pure Need Your Silver Anodes Be? 


HANDY HARMAN MAKES THEM 
999° FINER YOU SPECIFY 


Mark V is available in cell sizes of 
from l-inch by 1-inch, through 12- 
inches by 16-inches, in both 26 volts 
and 33 volts RMS. Current ratings 
range from 0.46 ampere to 379.2 am- 
peres at maximum ambient tempera- 
ture of 40°C., and up to 948 amperes 
in force-cooled applications. 


Ultrasonic Generator 
Branson Instruments, Inc., Dept. 


MF, 40 Brown House Road, Stamford, 


Conn. 


For general commercial work, Handy & Harman 
anodes are 999+ fine. And it makes no difference 
in what shape or size they’re made: ball, rod, 
plate, strip or sheet, they all have the same 
uniformly high degree of purity. What’s more, 
if you want still finer anodes, you can specify 
the AA grade for high-speed plating, or finer, 
if desired. Handy & Harman supplies them all. 
Your ‘‘fineness need’’ is our first concern. 
You can be sure that you’ll get exactly what 
you want in anodes from Handy & Harman... 
thousands of manufacturers will agree. 


MANY HAPPY RETURNS 


Handy & Harman 
Refining Service has 
. reached a state of per- 
fection that assures you 
—in lot after lot—of 
accurate returns. Your 
anode ends, plating 
solutions, precious 
metal scrap, sweeps and waste 
are more rewardingly handled by 
Handy & Harman. 


pee General Offices: 850 Third Ave., New York 22, N. Y. 
BRIDGEPORT, CONN. * PROVIDENCE, R. 1. ¢ CHICAGO, ILL. « LOS ANGELES, CALIF. » TORONTO, CANADA 
Ship Refinings to the nearest of these plants 


EAST COAST WEST COAST CENTRAL U.S. 
850 Third Ave. Bridgeport 1, 425 Richmond St. 330 N. Gibson Rd. - 1900 W. Kinzie St. 
New York 22, N. Y. Conn. Providence 3, R. I. | El] Monte (Los Angeles), Calif. Chicago 22, Ill. 


quent coats will be applied. The dis- 
tance from the gun nozzle to the panel 
is automatically changed in order to 
simulate hand spraying conditions. 

Any of three pre-selected cycles may 
be obtained instantly through use of a 
selector switch on the control console. 
This gives a fully automatic cycle to 
carry out the necessary flash periods 
and spray passes required for the spe- 
cific material being sprayed. 

The speed of traverse of the panel 
can be varied as required, and a tacho- 
meter indicates the speed in progress. 


Selenium Rectifier Stacks 


Semiconductor Div., Syntron Co., 
Dept. MF, Homer City, Penna. 


A high density selenium rectifier, 


with current ratings of up to three 
times those of comparable-sized_ stan- 
dard selenium cells and stacks, the 
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The largest single-unit ultrasonic 
generator to feature automatic load 
compensation, Model LG-3500A Son- 
ogen offers an average power output of 
3500 w, with a peak on pulses of 7000 
w. The automatic load system com- 
pensates for both frequency and im- 
pedance simultaneously, to keep the 
acoustic energy in the cleaning system 
at a peak performance level. 

Heavy duty components assure 
maximum useful operating time, and 
long life of the generator. Housed in 
an aluminum cabinet and designed for 
easy maintenance access, the genera- 
tor measures 18 x 24 x 48 in. high. 


Rust Remover 


Sloan Chemicals, Inc., Dept. MF, 
Caxton Bldg., Cleveland 15, Ohio. 


Aci-Gel, an entirely new type of rust 
remover, is a multi-acid material which 
removes rust to bare metal by chemical 
action. It brushes on, flushes off with 
water, leaving a clean surface for 
painting. 

The material, suspended in a thixo- 
tropic gelling agent, clings to vertical 
surfaces, wili not sag. 


Dry Blasting and Peening Machine 


Perfecto-Peen Div., Aero-Test Equip. 
Co., Inc., Dept. MF, 8401 Chancellor 
Row, Dallas, Tex. 


Model DV100, it is claimed, features 


HANDY & HARMAN 
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low operating cost with minimum air 
supply, filling a factory-shop need for 
a time-saving piece of cleaning and 
peening equipment at a low price. Air 
required is only 60 p.s.i. (minimum), 
15 c.f.m. A 14% H.P. compressor, and 
a 60 gallon tank are usually adequate 
for most operations desired. 

The unit accommodates five to six 
pounds of abrasive material per load- 
ing and has a replaceable dust filter. 
Material life is approximately 25 
hours of operating time. Height of the 


machine, which is adjustable, is a 
maximum 57” and 52” minimum; 
width, 23”; depth (work area), 15”; 
weight, 100 lbs.; electrical require- 
ment, 110 VAC. 

Optional equipment includes a fixed 
gun attachment stand, designed to 
mount gun so that both hands are free 
for manipulation of parts, and a foot- 
operated valve. Also optional is a blow- 
off gun mounted inside the cabinet for 
blowing dust from parts prior to re- 
moval from cabinet. 


Ultrasonic Degreaser 


National Ultrasonic Corp., Dept. 
MF, 95 Park Ave., Nutley 10, N. J. 


These two stage ultrasonic de- 
greasers have been designed specific- 
ally for use with Freon TF solvent, 
recommended for cleaning parts con- 
taining any plastics, metals, elastomers, 
or insulations which would ordinarily 
he attacked by chlorinated solvents 
such as trichlorethylene and perchlor- 
ethylene. 

Parts are first placed in the ultra- 
sonic chamber to remove or loosen all 
contamination. They are then trans- 
ferred to the vapor area where they 
receive a final cleansing in pure dis- 
tilled Freon vapors. They emerge from 


METAL FINISHING, September, 


NO HIGHER QUALITY 
CAN BE DELIVERED 
$0 CONSISTENTLY... 


FLAKE 


Fine 
SHES AND COATINGS. INC. 


99.75 +% 


And you get prompt delivery from ample factory and nearby 


distributor stocks. 


Next time you’re in the market why not send us a modest order 
just to find out how good BFC Chromic Acid really is. 


BETTER FINISHES & COATINGS, INC. 


268 Doremus Avenue, Newark 5, N. J. 


+ 2014 East 15th St., Los Angeles 21, Calif. 


the unit completely clean and dry. 
All units are self-distilling permitting 
continual re-use of the solvent. Units 
are furnished with a top flange to per- 
mit dropping in a bench top for use 
with a remote control generator. 
These bench model ultrasonic clean- 
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ers are available in three sizes, each 
with its specifically matched generator 
for maximum ultrasonic energy pene- 
tration. The ultrasonic barium titanate 
transducers are sealed in stainless steel 
casings and permanently affixed to the 
bottom of the machine. 


Power Rectifiers 


Gates Electronic Co., Dept. MF, 2243 
White Plains Ave., Bronx, N. Y. 


A new line of silicon and selenium 
type DC power supplies features volt- 
meter and ammeter, powerstat voltage 
control, 2% voltage accuracy and con- 
servatively rated components and con- 
struction for long trouble-free life. 
They are in stock from 10 to 200 
amperes. 
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The use of ion-exchange eliminates 
the need for dumping expensive 
phosphoric acid. Four years of suc- 
cessful experience in recovery of 
bright dip solutions enables us to 
make several recommendations, de- 
pending on particular conditions. 
Usually, we employ a cation ex- 
changer to purify the first rinse, 


Don? throw it away! RECOQVEe 


SPECIALIZED EXPERIENCE 


SHOWS HOW TO SAVE MONEY 


YOUR 
ALUMINUM 
BRIGHT DIP 
SOLUTION 


recovering phosphoric acid which 
has been carried over from the bath 
by dragout. Another treatment re- 
moves aluminum direct from the 
bath. The use of IWT ionXchange 
can not only improve the uniformity 
of your product through better qual- 
ity control in the plating, but also 
can be a very profitable investment. 


PROCESS CAN BE USED IN SEVERAL WAYS 


PHOSPHORIC 
ACID 


evaronaron i 


Die SOLUTION ! The block diagram at the left 

we illustrates the general methods 

WLLCO-WAY of treatment suggested above. 

TANK | ORAG “| TANK lONXCHANGER Actually, every installation pre- 

7 4 sents its own special problems 

MAKE-UP RECOVERED — which IWT engineers are 

OF CONCENTRATED OWLUTE Al, well-equipped to solve. So, con- 
PHOSPHORIC TO DRAIN 


sult your IWT representative for 
Specific suggestions, 


ILLINOIS WATER TREATMENT COMPANY 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. } 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Ont. 


840 CEDAR STREET 
ROCKFORD, ILLINOIS 


Formation of New 
Corporation Announced 


Haroid G. Abbey has announced the 
formation of a new corporation, the 
Abbey Automatic Systems, Inc., to de- 
sign and manufacture automatic plat- 
ing and finishing equipment using his 
complete series of patents. All manu- 
facturing and engineering will be car- 
ried out on the premises of a building 
now being made available. 

In addition to the manufacture of 
equipment, the firm will supply the 


design and installation of all types of 
finishing and conveyor equipment, in- 
cluding complete plants for plating, 
polishing, and spraying. A complete 
staff of service and technical engineers 
will be available for study and counsel. 


MacDermid Distributes 
Service Award Pins 


Service Award Pins for service from 
25-years to 5 years were presented to 
employees of MacDermid Inc., Water- 
bury, Conn., by president Harold 
Leever, at the company’s annual outing 
following a sales meeting. 

15-year pins: Gerry Sullivan, Ed 
Stack, Doug Lunan. 

10-year pins: Virginia Leever, Gor- 
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President Harold Leever, in the traditional 
scottish costume, presents a wrist watch and 
25-year pin to vice-president and secretary 
Tom Downie, and his wife, Mae, at the com- 
pany’s annual outing. 


don Jones, Al Butterer, Terry Caldwell, 
Doctor Taylor, Irene Granoth and Dick 
Nyquist. 

5-year pins: Harold Lazaar, Ethel 
Corrigan and Jerry Post. 

Service pins were also presented to 
wives of the men who received awards. 


Conversion Chemical 
Appoints Licensee 


Conversion Chemical Corp. has an- 
nounced the licensing of Dr. Ing. Max 
Schlotter, Geislingen /Steige, Germany, 
as licensees for Kenvert products in 
Germany and “The Common Market.” 
The Schlotter organization has been 
identified for many years as suppliers 
to the metal finishing trade, and are 
actively engaged in production of 
equipment and materials to all phases 
of the industry. 

Kenneth Bellinger, president of Con- 
version Chemical, has recently return- 
ed from a trip to Germany and Eng- 
land, visiting the Schlotter organiza- 
tion and the English licensee, Silver- 
crown Ltd. 


DeVilbiss Adds Australia Facilities 


Establishment of a spray equipment 
manufacturing and distributing facility 
in Australia through an agreement 
with a large Australian company has 
been announced by the DeVilbiss Com- 
pany. The affiliate, known as Arnold- 
DeVilbiss Pty., Ltd., has headquarters 
in Sydney, New South Wales. The 
Australian associate is C.1.G., Ltd., a 
manufacturing concern which has pro- 
duced the Arnold line of spray paint- 
ing equipment for 25 years and which 
will now also make and sell the De- 
Vilbiss line. 

The combined line will be available 
through all C.1.G. operating companies 
and existing Arnold distributors as 
well as through Excelsior Supply Co. 
Pty., Ltd., which has handled the firm’s 
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products in Australia for many years. 
Export rights for designated areas are 
also included in the agreement. 


Promotions at Ramyr Mfg. 
Ramyr Mfg. Co. has appointed B. G. 


Rhodes to the position of vice-presi- 
dent-sales and customer services. At 
the same time, Edward D. Heiden was 
_ promoted to vice-president-administra- 
tive, with special assignments in prod- 
uct engineering. 


Kanigen Div. Seven-State Area 
Processing License to Grunwald 


Grunwald Plating, Inc., has pur- 
chased the processing license covering 
a seven-state area from the Kanigen 
Division of General American Trans- 
portation Co., East Chicago, Ind. Plant, 
equipment, and electroless nickel plat- 
ing facilities are included in the sale. 

General American will continue to 
apply processing to tank cars at the 
organization’s Sharon, Pa. plant, but 
all other custom plating operations will 
be removed to the Grunwald premises 
at 2559 W. 21st St., Chicago. 


Sel-Rex Promotes Ross 


The promotion of Jerome L. Ross 
from assistant manager to general 
manager of The Meaker Co., subsidiary 
of Sel-Rex Corp., was announced re- 
cently. Sales engineer with the firm 
since 1949, Ross was in charge of plat- 
ing equipment and supplies sales for 
two years, and had also been manager 
of the company’s Equipment Division, 
responsible for engineering and _pric- 
ing. 

Prior to joining the company, Ross, 
a chemical engineering graduate of Col- 
umbia University, had held technical, 
administrative and executive positions 


Jerome L. Ross 


METAL FINISHING, 


HAMMOND MODEL VRRO 
Two-Spindle Variable Speed Lathe 


with 


ALSO AVAILABLE 
IN WIDE SWING 
MODEL VRROW 
Wide swing construc- 
tion, with extended 


bearing housings and 
spindles, provides ad- 


ditional working space 
for large, bulky pieces. 


Kimnons 


OF KALAMAZOO 
‘*Good Machinery 
Since ’82”’ 160 


wheel life. 


September, 


@ No ‘down time" 
other changes wheel — each operator has his 
own motor, control and variable speed drive. 

@ Convenient Variable Speed dial is within arm's 
reach of the operator — no ‘‘climbing"’ around 
in back to change speeds. 

@ Wheel economy and better finish. As wheel 
wears each operator can increase speed — to 
maintain constant peripheral speed for uniform 
and better finish, maximum production and 


YP propucTioN— REDUCE FINISHING COSTS 


DOUBLE SPINDLE LATHES 


for one operator when the 


@ Available in 4 sizes —two 5 HP, two 7% HP, 
two 10 HP or two 15 HP. 
Cost reduction is the need of the day — 
Write for catalog. 


DOUGLAS AVE. 


— KALAMAZOO, MICHIGAN. 


in the metal finishing industry for 
nearly twenty years. 


National Ultrasonic 
Names Kendall 


Raymond C. Kendall of Fayson 
Lakes, Butler, N. J., has been ap- 
pointed sales manager of National Ul- 
trasonic Corp., Nutley, N. J.. In his 
new position, he will be responsible for 
the national sales and distribution of 
ultrasonic cleaning equipment. Mr. 
Kendall brings to his new association 
a wealth of experience in the fields of 
ultrasonics and metal cleaning. 

Mr. Kendall received his B.S. degree 
in Mechanical Engineering from the 
University of Connecticut. In 1938, 
he joined G. S. Blakeslee & Co., manu- 
facturers of metal cleaning equipment. 


1961 


After 14 years service, he became own- 
er and manager of Kendall & Co., 
Southington, Conn. specializing in 
metal cleaning. 

A Navy Lieutenant during World 
War II at Boston Navy Yard, he was 
supt. of new construction of destroyers, 
destroyer escorts, landing ship dry- 
docks and landing ship tanks. Before 
joining National, Mr. Kendall was field 
engineer of ultrasonics for Gulton In- 
dustries, Inc., Metuchen, N. J. 


Wyandotte Names Sales Manager 


George P. Bailey has been named 
resident sales manager, Wyandotte 
Chemical Corp. J. B. Ford Division, 
with offices in the San Francisco area. 

Mr. Bailey, for 10 years with the 
company, has been located in Cali- 
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[Phillips 


ALL-ELECTRIC 


PERCHLORETHYLENE 
DEGREASERS 


REQUIRE NO WATER 


@ REQUIRE NO DRAINS OR 
CONDENSATE RETURNS 


EXCEPT ELECTRICAL 


RECLAIM THEIR OWN SOLVENT 
AUTOMATICALLY 


THE GENUINE STABILIZED DEGREASING SOLVENT 

A NONFLAMMABLE SOLVENT 
_ FOR USE IN 

THE PHILLIPS DEGREASER 


PHILLSOLV, PHILLIPS’ trade 
name for perchlorethylene, ex- 
cels other degreasing solvents. 


Here’s why: 

SUPERIOR CLEANING ABILITY 
LOW TOXICITY 

HIGH BOILING POINT 
STABILITY WITH ALL METALS 
HEAVIER VAPORS 

LOWER EVAPORATION RATE 


REQUIRE NO UTILITY CONNECTIONS 


NONFLAMMABLE — NON-EXPLOSIVE 


PHILLIPS ALL-ELECTRIC 
vapor degreasers, designed for 
use with perchlorethylene, clean 
soiled parts faster and cost less 
to purchase and operate because: 


HIGHER TEMPERATURE per- 
mits longer cleaning period; re- 
moves high melting point soils; 
permits greater solvent action. 


HEAVIER VAPORS, 5.8 times 
heavier than air, reduces solvent 
loss from escaping vapor; reduces 
contamination of the atmosphere. 


HIGH DENSITY AND HIGH 
GRAVITY VAPORS permit use 
in PHILLIPS ALL-ELECTRIC vapor 
degreasers without costly cooling 
coils and/or water jackets to con- 
trol vapor levels. 


Write for Bulletin 25 for all the 
facts on degreasing with PHILLIPS 
ALL-ELECTRIC degreasers and 
PHILLSOLV perchlorethylene. 


hillips 


COMPANY 


3475 Touhy Avenue 
Chicago (Lincolnwood) 45, Illinois 


EGREASERS WASHERS * DRYERS ULTRASONICS * DEGREASING SOLVENTS 


George P. Bailey 


Mr. 


fornia for the past five. He will head 
all sales activity in the San Francisco 
area and in the northern part of the 
state. His office is located at 1290 Bay- 
shore Highway, Burlingame, Cal. 


Rose Appointed by 
Clarkson Labs. 


Philip F. Rose has been appointed 
director of sales for the Clarkson Labo- 
ratories, Inc. 
Rose, formerly general sales 
manager of the Penetone Co., Tenafly, 
N. J., will be responsible for national 
and international sales. 


Kelite Elects New Officers 


At the regular organization meeting 
of the board of directors of Kelite 


patents in the chemical and detergent 


L. C. Sorensen 


Corporation, manufacturers of indus- 
trial cleaning compositions, metal proc- 
essing chemicals, and steam cleaning 
equipment, the following officers were 
elected: 


L. C. Sorensen, chairman of the 
board, William Sorensen, president 
and Louis McDonald, executive vice- 
president. 


L. C. Sorensen is the founder of the 
firm and served as its president from 
1937 to 1961. He will continue as 
chief executive officer. 


William Sorensen is a graduate of 
the University of California, where he 
majored in business administration. 
He joined the company in 1948 and 
has served in recent years as executive 
vice-president and marketing director. 


Mr. McDonald is a chemical engi- 


neering graduate of the University of 
Virginia and is the holder of many 


William Sorensen 
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Louis McDonald 


field. He joined the firm in 1951 as 
laboratory director and subsequently 
became vice-president-technical direc- 
tor. He will continue as technical di- 
rector. 


National Science Foundation 
Grant Awarded to Kushner 


Joseph B. Kushner, Professor of En- 
gineering at Evansville College, and 
author and conductor of a correspond- 
ence course in electroplating, Evans- 
ville, Ind., has been awarded a Na- 
tional Science Foundation grant to con- 
duct research on electrodeposition. 


The sum of $8,300 was given to 
Evansville College to enable Dr. Kush- 
ner to carry on research on “The 
Theory of Stress in Electrodeposits” 
in the metallurgy laboratory of the 
college. The project will continue pre- 
vious work done by Dr. Kushner in 


loseoh B. Kushner 
METAL FINISHING, 
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for long-lasting plating 


hAelas 


refining corporation 
300 PARK AVENUE @® NEW YORK 22, NEW YORK 


TRIANGLE BRAND 
COPPER SULFATE 
NICKEL SULFATE 


TRIANGLE BRAND Copper and Nickel 
Sulfates help give you the hardness you need 
for long lasting plating. They have purity, uni- 
formity, solubility and high conductivity. 
This all around dependability does make a 
difference. Therefore we suggest that you 
specify Triangle Brand Copper Sulfate and 
Triangle Brand Nickel Sulfate for all of your 
plating work. Send today for the free booklet 
“The Use of Copper Sulfate for Copper 
Plating.” 

Phelps Dodge also offers SELENIUM and 
TELLURIUM. 


the field of stressed electrodeposits. 
The grant is believed to be the first 
National Science Foundation grant 
awarded for basic research in electro- 


plating. 


Russell Elected President 
of Acoustica 


Rollin M. Russell has been elected 
president of Acoustica Associates, Inc., 
of Los Angeles. 

Russell joined the firm early this 
year as executive vice-president. Previ- 
ously, he had served as executive vice- 
president of Electronic Specialty Co., 
and as vice-president and group execu- 
tive for Hughes Aircraft Co. He has 
also held executive posts with Conti- 
nental Aviation and Engineering Corp., 
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@ The Part: 


A. T. CROSS COMPANY 
AUTOMATIC PENS 
AND PENCILS 


The Problem: 


@ To buff high quality brass 
pen and pencil parts prior to 
chrome plating ... to reduce 
the high cost of handling 
necessitated by manual buff- 
ing operations... to econom- 
ically increase production 
without adding to the cost 
...to hold high quality stand- 
ards set in manual operations. 


A. T. Cross Company Put 
The Job On A Packer-Matic 


For The Process 
see opposite page. 


THE PACKER 
MACHINE 
COMPANY 


456 Center Street 
Meriden, Connecticut 


and Bendix Pacific Division of Bendix 
Corp. 

A graduate of the University of Wis- 
consin, Russell also took graduate 
training at Wisconsin and Northwest- 
ern University. He was associated with 
Johns Hopkins University’s Applied 
Physics Laboratory and the Columbia 
University Underwater Sound Labora- 
tory. 


Selectrons Appoints 
New Distributor 

Selectrons, Lid., New York City, has 
appointed Product Techniques Inc., 
511 E. 87th Place, Los Angeles, Calif., 
exclusive western distributor for the 
company’s selective plating plants. 
Roger J. Haft will supervise sales and 
servicing of these electroplating sys- 
tems. 

Product Techniques specializes in 
the manufacture of coating and plating 
materials for the metal finishing indus- 
tries. Founded by a group of aero- 
nautical engineers in 1947, the com- 
pany has developed a number of mate- 
rials and production techniques for 
aircraft, missile, and airborne elec- 
tronic equipment. 


Corporate Name Change 
Butcher-Udylite de Mexico, S. A. de 
C. V. will now be known as Udylite 
Mexicana, S. A. de C. V. C. Torres Me- 
Donald, general manager, advises that 
the change was necessitated by corpo- 
rate changes by the parent company, 


The Udylite Corp. 


Michigan Oven Appoints 
New Representatives 


Michigan Oven Co., Detroit, Ill., has 
announced the appointment of Edward 
R. Talone and Charles F. Dilcher as 
national sales representatives. 

Talone will handle all sales-engineer- 
ing activities for the firm in the Ballti- 
more, Md. area. Dilcher will handle 
similar activities for the Atlanta, Ga. 
territory. 

Talone holds a Mechanical Engineer- 
ing degree from the University of 
Maryland and has over eleven years 
of experience in the industrial sales 
field with heavy emphasis on engi- 
neered oven systems, furnaces and re- 
lated manufacturing equipment. 

Dilcher is a graduate of Purdue Uni- 
versity, with a degree in Mechanical 
Engineering. He was formerly with 
Sunbeam Equipment Corp., where he 
held the position of assistant chief 
engineer. He specialized in the engi- 
neering and development of industrial 
furnaces. In addition, he was chief 
engineer with Auto-Ponents, Inc. of 
Bellwood, Ill. He currently heads up 
Dilcher Engineering Co. 


Synflex Div. of Moore 
Appoints Distributor 


The Synflex Products Division of 
Samuel Moore & Co., Mantua, Ohio, 
has appointed Lucas Supply Co., New- 
ark, Ohio as its authorized master dis- 
tributor to stock its complete line of 
industrial hoses and tubing. 


Magnus Holds Industrial Cleaning Seminar 


More than sixteen countries were 
represented recently in an_ interna- 
tional industrial cleaning seminar con- 
ducted in New York City by Magnus 
Chemical Co. of Garwood, N. J. 


The purpose of the week-long semi- 
nar was the interchange of informa- 
tion, ideas and problem solution that 
would benefit all the firms concerned 
with cleaning, etc. 
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Sparkler Mfg. Co., engineers and 
producers of custom and standard dia- 
tomite filtration units for over 36 
years, and originators of the horizon- 
tal plate filter, is now in full produc- 
tion at their new 70,000 square foot 


Sparkler in Full Production at New Location 


plant in Conroe, Texas. Their new 
plant features a streamlined, assembly- 
type production: line built around the 
latest modern equipment. 

The company was formerly located 
in Mundelein, 


Schoonover Joins 
Despatch Oven 


Minneapolis. He will be the resident 
engineer servicing Georgia, South 


neering staffs in the heat and chemical 
process industries in the southeast. 
Previous associations include Air Ma- 
terial Command U. S. Air Force, Day- 
ton Ohio and Douglas Aircraft Co., + 
Los Angeles. 

Schoonover is a 1944 graduate of } 
Purdue University, West Lafayette, In- 
diana. He earned a B.S. in E.E. degree. : 
He did graduate study at Indiana Uni- 


W. L. “Bill” Schoonover, Atlanta, 
has been appointed industrial repre- 
sentative for Despatch Oven Co., 


Carolina, and eastern Tennessee. 


For the past eight years Mr. Schoon- 
over has been associated with engi- 


W. L. Schoonover 


NOW Just set THE DIALS... 
GET UNIFORM FINISHES AUTOMATICALLY! 


Cuts material costs up to 40% 


@ Automatic application of lacquers, enamels, var- 
nishes, polyester resins — with uniformity in 
continuous production — by maintaining optimum 
dial positions. 


@ On flat, curved, fluted or striated, convex, or | 
concave surfaces on wood, metal, plastic, paper, | 
canvas. 


@ Perfect results with unskilled labor! 


Distributed exclusively by: 


J O Y Cc E RESEARCH AND | 


DEVELOPMENT CORP. 
249 W. Merrick Road, Valley Stream, N. Y. e 


LOcust 1-8697 
W. (Sandy) Sandowski, President 
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@ The Process: 


Buff On A Model 73 
Packer-Matic 


— The compact Model 73 is a new horizontal conveyor 
type machine available in a variety of conveyor lengths 
depending on the number of heads required by the 
applications (A. T. Cross selected 2 heads). Conveyor 
speeds range to 4,000 parts per hour (A. T. Cross runs 
at 1200). The Model 73 handles tampico, sisal, wire 
wheels and cotton buff. (A. T. Cross chose cotton.) 
Simple tooling on the Model 73 made it highly adaptable 
to the handling of different sized pen and pencil barrels. 


Bring Your Finishing Problem To Packer. Begin By 
Writing Today For Latest Descriptive Literature. 
THE PACKER MACHINE COMPANY 
456 Center Street, Meriden, Connecticut 
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versity in 1951 and 1952. He is a mem- 
ber of the Oak Ridge Chapter of the 
American Society for Metals. He is a 
member of American Vacuum Society, 
having recently served on the editing 
committee for symposium transactions. 

Mr. Schoonover will have offices at 
5071 Green Pine Drive, N.E., Atlanta, 
Ga. 


Granquist Retires 
from H-VW-M 


Ralph R. Granquist, Chicago district 
manager for Hanson-Van Winkle-Mun- 
ning Co., has retired after serving 38 
years with the company. 

Mr. Granquist joined the firm in 
1923, beginning as a salesman in the 
Chicago office. During the late forties, 
he was one of the few company men 


Ralph R. Granquist 


to top the $1,000,000-a-year sales mark. 
In 1952, he was promoted to Chicago 
district manager and was responsible 
for sales in the midwest area until his 
retirement. 


Atlas Powder Changes 
Corporate Name 


The Atlas Powder Co. announces 
that through the years its official name 
has become less descriptive as the firm 
became increasingly a manufacturer 
of chemicals, and so the corporate 
name has been changed to Atlas Chem- 
ical Industries, Inc. 


New Division Established 
by Fidelity Chemical Products 


A new Electronic Chemicals Division 
to manufacture and market a complete 
line of chemicals for applications in 
the electronics industries has been es- 
tablished by Fidelity Chemical Prod- 
ucts Corp. of Newark, N. J. 

The materials include descaling 
solutions, bright dips, cleaners, carbon 
removers, epoxy strippers for diodes 
and transistors, and special paint re- 
movers for custom type finishes used 
in the electronics industry. 


Shockeor Joins 
Lancy Laboratories 


Joe H. Shockcor has joined the staff 
of Lancy Laboratories, Inc., Zelienople, 
Pa., as manager of the Philadelphia 
cfhice. Previously he had been a dis- 
trict sales engineer with Enthone, Inc. 
for nine years. following a two year 
period in their laboratory working in 


DURABLE * NON-BREAKABLE + STURDY 


POLYETHYLENE CONTAINERS 


TANKS ARE MOLDED IN ONE PIECE — WITHOUT 
SEAMS AND WITH INNER FLANGES FOR SUPPORT 


PPI Containers will withstand most acids and 
alkalies at temperatures up to 160°F. 


Tank Sizes and Prices 


Stock No 5-PT 15-PT 30-PT 55-PT e 
Capacity (gels) 5 30 5s 


Height 13%" 20%" 32%" 
Cover Sizes and Prices 
Well Thick- Stock No. 5-PTC 15-PTC 30-PTC $5-PTC 


mess 1/16" 1/16" 3/32” 1/8” 


Size (gels) 30 55 
Price Each $7.50 $16.50 $21.75 $24.00 


Price Each $3.50 $4.00 $450 $6.00 


POLYETHYLENE PAILS ucxtweicur tonc-tastinc 


PASTEL COLORS Pail Sizes and Prices 


Stock No 11-PP (17-PP Covers Avoilable 
- » » MOLDED IN Copacity (qts.) Ww 4 WwW for 11 qt. Poils ONLY 
ONE PIECE Height Cover Price 
Diometer 10" | Eo. 
GALVANIZED Price toch $3.00 $3.50 $4.00 | Stock No. 11-PPC 
METAL BAIL. 


PLACE YOUR ORDER TODAY! 


PRODUCTS, Inc. 


1509 N. WASHINGTON 
INDIANA 


KOKOAO, 
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research and in technical service. He 
is a graduate of Lehigh University and 
holds a BS degree in Chemical Engi- 
neering. 

He has been active in the Lancaster 
Branch of the A.E.S., having held sev- 
eral offices and served on various com- 
mittees. He presently is chairman of 
the credentials committee of the Su- 
preme Society of the A.E.S. 


Chandeysson Elects Altmeyer V.P. 
The board of directors of Chandeys- 


son Electric Co. has announced the 
election of Charles E. Altmeyer to the 
post of executive vice-president of the 
company. 


Missar and Anderson 
Appointed by PeSota 


R. R. Missar has been named prod- 
uct manager-metal decorating and coil 
coatings by DeSoto Chemical Coatings, 
Inc., Chicago. He has been with the 
firm since 1947, serving in a number 
of technical and sales positions, Most 
recently he was a technical service re- 
presentative at the Illinois Division in 
Chicago, working with container and 
coil coating accounts. 

Wallace M. Anderson has been ap- 
pointed technical assistant to the sales 
manager, paint and resin products. He 
has 24 years of experience in paint 
and coatings chemistry, the last six 
years of which were with the company. 
He has been located at the Eastern 
Division, Philadelphia, and at the Cen- 


tral Research Laboratories, Chicago. 


New Appointments at 
Commercial Filters 


Five new appointments have been 
announced by Commercial Filters 
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Corp., following completion on July 19 
of a merger with Rad, Inc., a Cincin- 
nati research and development firm. 

Alfred F. Duemler, Jr., vice-presi- 
dent and treasurer, was associated with 
Rad, Inc. as vice-president following 
three years as plant manager of the 
Louisville Brass Plant of American 
Radiator and Standard Sanitary Corp. 

Carl F. Holland, general sales man- 
ager, was previously sales manager of 
the Honan-Crane and Delpark product 
lines of the company. 

E. John Van Lier, chief product en- 
gineer, was formerly engineering su- 
pervisor of technical sales for Purola- 
tor Products, Inc., development engi- 
neer with Komline & Sanderson Engi- 
neering, and project engineer with 
American Cyanamid Co. 

Fred C. Valentin, chief manufactur- 
ing engineer, was manager of manu- 
facturing engineering at Purolator 
Products, Inc. and was previously with 
Worcester Pressed Steel and Greer 
Hydraulics. 

Charles T. Rose, appointed chief 
industrial engineer, was formerly 
plant manager with Walker Mfg. Co., 
Racine Wis. 


Exchange of Technical 
Information Arranged 

Eugen G. Leuze, publisher of the 
German technical journal Galvanotech- 
nik and one of those active in the re- 


Eugen G. Leuze 


cent formation of the Deutsche Gesell- 
shaft fur Galvanotechnik, and Palmer 
H., Langdon, publisher of Meta Fin- 
ISHING, met in Stuttgart on April 25th 
with American Army sergeant Nach- 
reimer from Pittsburgh as an inter- 
preter to discuss arrangements for an 
exchange of technical articles and 
translations of books. Mr. Leuze’s 


RENEWALS 


Media men agree that one of the best indications of the 
real value of a business publication to its subscribers is 
the rate of renewal. During the period of January 1959 to 
December 1960, renewals to METAL FINISHING increased 
from 73.91% to 81.73% — one of the highest renewal per- 
centages among business papers — and without benefit 


of a special reduced price. This is the tremendous and 


unparalleled success story of METAL FINISHING — the 
industry’s recognized engineering authority since 1903! 


For as long as there has been more 
than one publication in the finishing 
field, METAL FINISHING has been the 
first choice of key executives — the 
men with buying power who pay for 
the privilege of reading this leading 
and authoritative publication. Smart 
advertisers who want to reach this 
selective, prime market use the prime 
publication — METAL FINISHING! 


Metal Finishing 


IS YOUR BEST SALESMAN 


METAL FINISHING is a full 7 x 10 page size authoritative, 
technical magazine which covers both organic (painting, 
etc.) and inorganic (plating, etc.) finishing processes. 
METAL FINISHING offers complete service to advertisers 
and prospects by providing detailed and valuable market 
studies relating to all aspects of the finishing field per- 
formed in 42,644 departments*, in both captive and con- 
tract shops engaged in the finishing of metals and plastics. 


*80°% of paid subscribers checked departments operated. 


Increase the effectiveness 
of your advertising by 
placing METAL FINISHING 
on your schedule! 


Take advantage of the editorial vitality 
and high standards of METAL FINISHING 
plus the annual GUIDE-BOOK-DIRECTORY 
which contains 754 pages of technical 
“know-how’’ and ‘‘where-to-buy’’ finish- 
ing supplies and equipment — a veri- 
table “‘library” on finishing and the 
friend of the Technical Engineer as well 
as the man responsible for the actual 
finished product. 


metals and plastics publications, inc. 
ey Westwood, New Jersey * 35 East Wacker Drive, Chicago 1, Ill 
740 S. Western Ave., Los Angeles 5, Calif. 
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monthly publication was established 
in 1902 at Leipzig and, except for a 
few years during World II, has been 
published continuously, moving to 
Saulgau in West Germany following 
the war. He is also the publisher of 
various books on plating, polishing, 
waste disposal and related finishing 
subjects, many of which have been 
translated into English. 


Chainveyor Establishes 
Manufacturing Outlet 


Chainveyor Corp., manufacturer of 
engineered overhead conveyor systems, 
has announced that 7. & T. Works, 
Lid., Billesdon, Leicester, England, has 
been established as exclusive manufac- 
turing and engineering outlet for the 
entire United Kingdom. 

T. & T. Works will engineer, manu- 
facture and install the complete line 
of overhead conveyor components on 
a royalty basis. 


Sowers Appointed by 
Michigan Abrasive 


J. C. (Jerry) Sowers has been ap- 
pointed product engineer of Michigan 
Abrasive Co. His new responsibilities 
include field testing of products and 


]. C. Sowers 


new applications, qualifying of prod- 
ucts on major accounts, review and 
recommendations on product testing, 
and liaison with abrasive equipment 
manufacturers. 

Sowers has been one of the com- 
pany’s sales representatives for the 
past several years. Before that he was 
with Carborundum Co. for more than 
10 years, and was employed in Cincin- 
nati at Westinghouse before that. He 


served for 54% years with the U. S. 
Air Force during World War II. 


New Facilities for Almgard 
Metal Finishers 


New facilities of Almgard Metal 
Finishers, Inc., at Marietta, Ohio, de- 
signed to provide custom metal finishes 
for industries of the Mid-Ohio Valley 
and adjacent areas are now in full pro- 
duction, company spokesmen have an- 
nounced. The facilities will permit the 
company to produce both anodized 
and textured surface treatments for 
aluminum and high quality painted fin- 
ishes fot other metals. 


Finishes available include bright or 
puffed, satin, sandblasted, wire brush- 
ed, or caustic etched. A wide variety 
of effects, as final surface or as pre- 
treatment prior to the protective ano- 
dize coating, are also available. 


In addition to aluminum finishes, 
the facility will also specialize in the 
application of high quality painted 
finishes for other metals. New flow 
coating equipment permits chemical 
cleaning, phosphating, prime coating, 
and baking in a continuous operation. 


Trouble Free — Low Cost 
Little Supervision Needed 


TAKE THE LOAD 
orF rourr TOP 


se TRUE BRITE 
BRASS SOLUTIONS 


Ready To Use — Just Add Water 
Fae i Color — Can Match Colors 


Write For Bulletin on Brass Plating 


RUE BRITE CHEMICAL PRODUCTS CO. & 
BOX 31, OAKVILLE, CONN. 


shipment. 


* FORMAX * FORMAX * 


FORMAX 


CLOTH BUFFS 


* FORMAX BUFFS— 
These famous fast cutting 
and long wearing buffs 
continue to set the stand- 
ard of performance for 
bias-type cloth buffs. You 
can depend on uniform 
quality from shipment to 


Write for Descriptive Literature 
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“4 High Count, Heavy Duty, 
Bias-cut Cloth. 

* Extra folds provide wider 
buff face and greater com- 
pound holding capacity. 

* Ventilated Steel Centers. 

* Perfectly balanced sec- 
tions require no raking. 


XVWYOd * 


DETROIT 7, MICHIGAN 
“THE FOUR MCALEERS’ 


Formax Buffs manufactured in Canada by: 


_ JOHN GALLOWAY, LTD., KITCHENER, ONTARIO 
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Manufacturers’ Literature 


Industrial Compressors 


Le Roi Div., Westinghouse Air 
Brake Co., Dept. MF, Sidney, Ohio. 


Unit type compressors from 1% to 
15 h.p., for displacements up to 70 
c.f.m., are described together with 
stationary models from 25 to 100 
horsepower for industrial air supply. 


High Intensity Infrared 
Equipment 
Fostoria Corp., Dept. 102, Dept. MF, 
1200 N. Main St., Fostoria, Ohio. 


A new brochure describes new tech- 
niques, using fluid cooling, now mak- 
ing possible very compact quartz lamp 
ovens and furnaces with extremely 
high heat transfer rates. 


Metal Surfaces Courses 


Milton Weiner, Room 217, Dept. 
MF, 12631 E. Imperial Highway, San- 
ta Fe Springs, Calif. 


A brochure is available on three 


consulting and training programs for 
metal finishing, all of which will run 
for twelve weeks. Courses start on 
September 18, 1961, January 8, 1962 
and April 2, 1962, respectively. 


Vacuum Pumps, Gas Boosters, 
Air Motors 


Leiman Bros., Dept. MF, 102 Chris- 
tie St., Newark 5, N. J. 


New 32-page Catalog 561 gives com- 
plete data on rotary positive air pres- 
sure and high vacuum pumps, gas 
boosters and air motors. Included are 
details of construction, dimensions, ca- 
pacities, performance curves, plus help- 
ful engineering and installation data. 


Rust Control During Production 


Magnus Chemical Co., Inc., Dept. 
MF, South Ave., Garwood, N. Jj. 


A concise, 8-page guide to control- 
ling rust during production operations, 
has been incorporated into a Rust Con- 
trol Data File. The guide details the 
known and little-known causes of rust, 
the six factors vital to successful rust 
control, the many specialized rust pre- 
vention products which are available 


and methods of selecting the proper 
rust preventive for specific operations 
and degrees of control. 


Cleaning-Phosphating 


Oakite Products, Inc., Dept. MF, 118 
Rector St., New York 6, N. Y. 


A new, highly informative, 4-page 
booklet outlines the merits of CrysCoat 
187, an iron phosphating material es- 
pecially designed for simultaneous 
cleaning and phosphating by tank 
application. 

The booklet contains a_ technical 
product description, a brief method 
outline for applying the material and 
an insight into the simplicity of solu- 
tion control which it affords. 


Process Equipment 


The Pfaudler Co., Dept. MF, 1131 
West Ave., Rochester, N. Y. 


This 16-page buyer’s guide, Bulletin 
1010 is divided into two primary sec- 
tions, and includes items of process 
equipment fabricated from Glasteel, 
Nucerite, stainless steel, titanium, zir- 
conium, tantalum and other materials 
for corrosion resistant services such as 


UNI-BOLT 


Electrode 
Rod Insulator 


One-piece steel, heavily 
coated with plastisol...no 
spacer needed. Easy to in- 
stall. Universal application. 
Standard sizes stocked. 
For details, call or write 
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4160 Meramec St., ST. LOUIS 16, MO. 
Branches: 


814 W. 17th St. 
Kansas City 8, Mo., 


2547 Farrington, 
Dallas 7, Tex., 


aluminum! 


ings! 


A Champion for Exterior Surfaces! 


AIR DRY NO. 8A 
CLEAR LACQUER 


Used successfully by architectural, bronze 
and maintenance companies. Excellent for 


See next issues for other unbeatable Coat- 


AGATE LACQUER 
MANUFACTURING CO., INC. 
SERVING INDUSTRY SINCE 1927 


11-13 43rd Road 
Long Island City, N. Y. 
Stilwell 4-0660 - 1 


GATEE 


THE LAST WORD IN QUALITY @ 
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reactions, distillation and evaporation, 
drying and blending, centrifuging, heat 
transfer, filling, storage, agitation, 
valving and piping. Also described are 
equipment for water treatment, ion ex- 
change, gas analysis, aeration, flow 
rate metering and control, demineral- 
ization and waste treatment. 


Fume Disposal 


Industrial Plastics Fabricators, Inc., 
Dept. MF, Endicott St., Norwood, 
Mass. 


New 36-page Catalog “F” includes 
complete details on the company’s 
complete line of unplasticized Type I, 
PVC centrifugal, tubeaxial, and utility 
fans, and air washers. Photographs, di- 
mension diagrams, performance tables, 
and description of each item are listed 
separately. 

Design and applications of complete 
exhaust systems are illustrated. Com- 
plete chemical-resistance data are tab- 
ulated for normal and _ high-impact 
PVC and various metals, covering all 
types of chemicals and their resistance 
ratings. Some PVC mill supplies and 
special products are shown and de- 
scribed. 


Immersion Gold Solution 


Engelhard Industries, Inc., Chemical 
Div., Dept. MF, 113- Astor St., Newark 


A four-page data folder is available 
on Atomex, an immersion gold solu- 
tion. Information is given on the 
metals that may be coated with the 
process, preparation of the work, oper- 
ating conditions, control and major ad- 
vantages. 


Filtration Equipment 


Industrial Filter & Pump Mfg. Co., 
Dept. MF, 5900 Ogden Ave., Cicero 
50, Il. 


Four new bulletins give full details 
on various types of filters designed 
and manufactured for industrial proc- 
essing requirements, Each of the bulle- 
tins carries the number of the particu- 
lar line of filters it describes. 

Bulletin 112 covers the firm’s Type 
112 vertical pressure filter. This type 
features three styles for both wet and 
dry cake discharge, and is easy to 
service. 

Bulletin 114 describes the “Hydra- 
Shoc” Type 114 filter, an exclusive 


design that employs back-flow pressure 
to facilitate its operation. 

Bulletin 122 tells of the Type 122 
horizontal pressure filter, a versatile 
series with interchangeable and indi- 
vidually removable filter leaves. 

Bulletin 123 describes the Type 123 
tubular filter, applicable for usage with 
liquids in the chemical, food and plat- 
ing process industries. 


Measuring Stress 


Joseph B. Kushner Electroplating 
School, Dept. MF, 621 S. Norman 
Ave., Evansville 14, Ind. 


The Stresometer, an instrument used 
for measuring stress in electrodeposited 
metals, is the subject of a four-page, 
illustrated brochure. Information is 
given on the principle of the instru- 
ment, accuracy, results obtained and 
its advantages. 


Chromate Conversion Coating 


MacDermid Inc., Dept. MF, Water- 
bury 20, Conn. 


Macro Brite L-LOB, a new chromate 
conversion coating for zinc or cad- 
mium which eliminates the handling of 


CUSTOMERS APPRECIATE 


The Versatility | 


CLAIR SURFACE 
FINISHING MACHINES 


plastics @ 
metals @ 
woods 


Particularly \ 

Practical 

for General 
_ Applications 


One of 12 CLAIR models for finishing wood, 
metals, plastics - - Model 303 is available in 
four sizes with numerous optional features. 

Sensitive floating action for contoured 


or flat surfaces. Why not confront us 
L All R with YOUR particular finishing problem! 
MANUFACTURING CO., Inc., OLEAN, N.Y. 


Offering the Most VERSATILE Line of Surface Finishing Machines 


THIS MACHINE DESIGNED FOR MANY 
GENERAL APPLICATIONS 


ELECTRO-POLISHING 


Fast, low cost finish for aluminum, copper 
| and alloys, steel and stainless steel. Ideal for 
| decorative finishes, burr removal, electro- 
| plate adhesion and size control. Standard 
and custom concentrates nationally avail- 
able in any quantity. 


for Beauty, Economy, Speed 


Let us convince you—send samples for processing. 


Write for full data 
ELECTRO-GLO COMPANY 
625 S. Kolmar Ave., Chicago 24, Ill, 
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liquid acid in chromating is fully de- 
scribed in Technical Data Sheet No. 
129, a three-page usage and instruction 


sheet. 


Spray Cleaner Selection 


J. B. Ford Div., Wyandotte Chem- 
icals Corp., Dept. MF, Wyandotte, 
Mich. 


A 6-page folder, F-2889, covers one- 
operation cleaning and phosphating, 
simultaneous cleaning and _ rust-proof- 
ing, heavy-duty cleaning without foam- 
ing, and aluminum cleaning without 
etching. 

Simplified layout and brief copy 
make the folder readable and easy to 
follow. 


Anodes and Plating Chemicals 


Hanson-Van Winkle-Munning Co., 
Dept. MF, Church St., Matawan, N. J. 


A two-color, eight page bulletin, No. 
AC-113, illustrates and describes a 
full line of anodes, anode accessories, 
and chemicals for electroplating and 
metal-finishing. 

Nickel, cadmium, brass and bronze. 


copper, lead and zinc anodes are de- 
scribed and illustrated. Various types 
of nickel anodes are listed along with 
recommended applications and pH 
ranges. One full page of drawings 
gives instructions on how to order 
hooks for round, flat and shaped lead 
anodes. 

Descriptions and recommended ap- 
plications are given for several styles 
of anode bags. Instructions on how to 
order regular anode hooks are also 
given. 


Respirators 


Mine Safety Appliances Co., Dept. 
MF, 201 N. Braddock Ave., Pittsburgh 
8, Pa. 


Four-page illustrated folder, No. 
1007-10, shows how one facepiece can 
be used with a variety of filters and 
chemical cartridges to protect against 
dust concentrations, metal fumes, or- 
ganic vapors, acid gases; ammonia, 
and other airborne hazards. A guide 
to the selection of the correct filter for 
protection against different types of 
dust and fumes is given on the back 
cover of the bulletin. 


Spray Booth Coating 


Spraylat Corp., Dept. MF, 1 Park 
Ave., New York 16, N. Y. 


A booklet is available on Booth- 
Strip, a water-base, plastic, strippable 
coating, which describes an actual 
plant evaluation and explains the rea- 
sons for the saving in booth mainte- 
nance cost. 


Automatic Sheet Polishing 
Machine 


Yates-American Machine Co., Dept. 
MF, Beloit, Wise. 

New 4-page bulletin illustrates and 
describes the new Model S-101 auto- 
matic polishing machine especially de- 
signed to produce superior, precision- 
controlled finishes on sheet type mate- 
rials. 


Pressure-Sensitive Tapes 


Mystik Adhesive Products, Inc., 
Dept. MF, 2635 No. Kildare Ave., Chi- 
cago 39, Ill. 


A new 44-page guide to pressure- 
sensitive tapes gives handy reference 
data on a full line of paper masking 
tapes, packaging tapes, protective cov- 


New Construction ‘STUTZ 


STUTZ pate anooe container 


ONVENTIONAL 


Something to Crow About... 
Buffing Compound #4143 


for longer Service . . . 


STUTZ 
CONSTRUCTION 


Heavy gauge steel with 
wire woven through steel 
angle firmly attached to 
main stem, Cannot come 
apart or loosen. Side clip is 
for STUTZ BARREL PLAT- 
ING TANKS having sub- 
merged rectangular anode 
bars. Side clip not fur- 
nished for racked plating 
tanks unless specified. 
Standard hook 6 inches. 
Other hook lengths avail- 
able, however deliveries 
could be delayed. 


WELDED 
CONSTRUCTION 

Note how welds have dis- 
solved or broken in use. 
Often caused in barrel 


PRICES—12¢ per inch for basket lengths 18 
inches or longer in increments of 3 inches. 
Side clips 25¢ extra. Shorter containers 
available at 18” price. Curved containers 
one size only, 27” for 14” and 16” diameter 
barrels 15¢ per basket additional. 


STUTZ 


Company 


Complete Metal Finishing 


ARDCO’S recent development, 
#4143 for steel buffing, gives 
us a product we just can’t help 
but crow about. 

#4143 cuts like a Banshee. 
#4143 colors steel to a brilliant, 
flawless finish. 
#4143, a new formulation, 

gives you greater ef- 

ficiency in finishing steel. 
Proof of performance in the 
field: our customers’ repeat 
orders. Write us for informa- 
tion and sample. 


PORATED 


ARDCO 


| §000 W. 73rd Street 
Subsidiary of American Smelting and Refining Company 


plating where currents are Equipment & Supplies 
high and barrel transfer is 4430 CARROLL AVE. 
rapid. CHICAGO 24, ILL. 
WRITE FOR COMPLETE LITERATURE Serving Industry Over 40 Years 


Chicago 38, Illinois 
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erings, high-low temperature tapes, 
electrical tapes, printable tapes, and 
specialties. Typical applications are 
suggested, and the guide is pocket- 
sized for convenience. A quick refer- 
ence index speeds up the selection of 


tapes. 


Temperature Regulator 


OPW -Jordan Corp., Dept. MF, 6013 
Wiehe Road, Cincinnati 13, Ohio. 


A new 8-page temperature regulator 
catalog, TCV-1, is fully illustrated and 
contains complete engineering inform- 
ation and technical data. The catalog 
shows cutaway pictures, features, 
names of parts, ratings, dimensions, 
applications, operation, ranges, mate- 
rials of construction, sample specifica- 
tions, flow curve and sizing charts. 
Prices are also sent with the catalog. 


Cleaning Steel Before 
Electroplating 


Oakite Products, Inc., Dept. MF, 
118 Rector St., New York 6, N. Y. 


A new, 8-page, illustrated booklet 
details the latest methods of cleaning 
steel before electroplating. It features 


detailed outlines of specific procedures 
(names materials, concentrations, tem- 
peratures and treatment times) and 
colorful diagrams illustrating the me- 
chanics of both direct current and re- 
verse current electrocleaning. 

Also pinpointed are recommended 
materials used for reverse current 
cleaning which provide the important 
advantages of high conductivity, su- 
perior smut removal, controlled foam- 
ing. sufficient water-softening and long 
solution life. 


Polyvinyl Chloride Products 


Kaykor Products Corp., Dept. MF, 
Yardville, N. J. 


Catalog RV-61 covers basic material 
data on rigid PVC products used in 
the fabrication of a wide variety of 
products, also information on fabri- 
cation procedures and case histories of 
applications. 


Thickness Tester 
Twin City Testing Corp., Dept. MF, 
533 So. Niagara St., Tonawanda, N. Y. 


A new brochure introduces the Type 
EC Permascope for non-destructive 
measurement of (1) a non-conductive 


coating on a non-ferrous basis metal 
such as aluminum or copper, (2) a 
non-ferrous coating on a non-ferrous 
base, (3) a non-ferrous coating on a 
non-conductor, and (4) conductivity 
of a non-ferrous metal. 

As well as containing descriptive in- 
formation, specifications and prices for 
the new instrument, the brochure in- 
cludes details on Type ES Permascopes 
for gaging coatings on iron and steel 
plus a technical discussion of non-de- 
structive thickness testing. 


Associations and Societies 


AMERICAN ELECTROPLATERS’ 
SOCIETY 


Detroit Branch 


Brief thunder showers on July 22nd, 
at Glen Oaks Country Club, Farming- 
ton, Mich., did not dampen the festive 
mood of over 800 members and guests 
attending the annual Branch Stag Day. 
National A.E.S. President, Chester 
Borlett, and 1st Vice-President, Man- 


of any switches. 


MACARR, 


SAVE PRECIOUS METALS 
and PRECIOUS TIME 


with MACARR 
AUTO-TIMING CONTROL 


How It Works: 


Connect in the cath- 
ode line, plug into 
115V 
set timer, and put 
MACARR PMC 
“on” — Insertion of 
work on cathode rod 
of any amperage be- 
tween 2 and 150 will automatically start timer, will time for preset 
interval. Simultaneously at this point a visible and audible alarm 
operates; also current to work is automatically reduced to a level 
where it is not plating or deplating. Removal of work resets PMC 
and it is ready for next load without the operation or manipulation 


PMC-150 Model—2-120 second time range with 2A to 150 current 
rating. Other models available with special time and current ranges. 


Write fur descriptive literature 


INC. 


4360 Bullard Ave., Bronx 66, N. Y. 
Telephone FAirbanks 5-5510 


AC source, 


ring . 


down on rejects! 


DOUBLE ACTION 


drying speeds up production! 


Model 20 New Holland 
KREIDER 
Centrifugal Dryer 


Air-dries . . . as it 
Spin-dries! Eliminates 
scoring and mar- 

. . speeds up 
production . . . cuts 


1-h.p. motor — 
—2 or 3 phase. 


at 825 r.p.m. 


SPECIFICATIONS: 


220, 440, 550 volts Arc-welded steel 


Spins 75-lb. loads Weight 490 lbs. 


mum floor space. 
Quiet V-belt drive. Meets N.E.C. specs. 
Auxiliary electric or 
plate construction. steam heating units 
available as op- 


Requires mini- tional equipment. 
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uel Ben, were present, as well as many 
friends from neighboring Branches. 
There was also a fine showing of past- 
presidents, including Ralph Wysong, 
Herberth Head, Cleve Nixon and 
Walter Pinner. 

General Chairman Louis J. Camiil, 
with the fine cooperation of the Stag 
Day Committee, had a full, well-organ- 
ized day planned. There was plenty of 
activity and entertainment for every- 
one’s tastes and moods. The outstand- 
ing door prizes included a portable 
television set, camera, typewriter and 
golf clubs. 

William Devan 


Buffalo Branch 


The Branch will hold its first meet- 
ing of the 1961-1962 season, Friday 
Sept. 15, at the Red Lobster Restaurant 
Buffalo, N. Y. 

The executive board of the A.E.S. 
will be present at this meeting. Al Kor- 
belak, vice-president of marketing and 
new product development of Sel-Rex 
Corp., will be the speaker of the eve- 
ring. Mr. Korbelak has chosen for his 
topic, “Precious Metal Plating and 
Their Solderability.” 


Plans for the new season and reports 
on the National Convention held in 
Boston, Mass., will be covered in the 
business session and will be of utmost 
importance to all Buffalo Branch mem- 
bers. 


The October meeting will be held in 
Jamestown, N. Y. on Friday, October 
13. The speaker and place of meeting 
will be announced later. 

Robert C. Eich, 


Secretary 
Midwest Regional Council 


Argonne National Laboratories, Le- 
mont, Ill., will be the host for the 
Third Annual Technical and Work- 
shop Session of the Midwest Regional 
Council on Saturday, October 28. 


A symposium, “Plating On Uncom- 
mon Basis Metals” will be the high- 
light of the meeting to be held in 
conjunction with the traditional work- 
shops on metal finishing problems. 
Papers dealing with plating on chro- 
mium, titanium, uranium, tungsten, 
and precious metals will be included 
in the program. 


Workshops on practical finishing 


operations will be held in various 
rooms at the laboratory. These work- 
shops and their respective chairmen 
are: Organics, Tom McCullough, Na- 
tional Lock Co.; Cleaning, S. P. Gary, 
Scientific Control Laboratories; Pick- 
ling, Russ Harr, Western Electric Co.; 
Barrel Plating, E. P. McCoy, Electro- 
chemical Products Co. 

Registration for the program will 
be limited to the available seating ca- 
pacity. Branches will be advised of 
their quotas ahead of time, which can 
be filled on a first come, first served 
basis. 

A steak dinner and guided tour of 
the atomic reactors at this government 
site will be included in the $9.00 regis- 
tration fee. 

For full information write Alexan- 
der Alexander, 122 Twelfth St., Rock- 
ford, Ill. 


AMERICAN SOCIETY FOR 
METALS 


The Metal Show, to take place on 
October 23-27 in Detroit’s new Cobo 
Hall, will have over 275 exhibitors, 
one of the greatest concentrations of 
materials and processing companies in 


DIRECT CHROME COATING...10 ALUMINUM! 


Diversify for bigger profits! Unique CHROM- 
LUME process bonds sturdy chromium to light- 
weight aluminum. It’s “3-D" — Direct! Dense! 
Ductile! Readymade markets in electronics, 
aviation, astronautics, missiles, etc 


Lea-Michigan, Inc. 


EXCLUSIVE LICENSED FRANCHISES FOR 


Industry's Abrasive 


14459 Wildemere Ave. 


ABRASIVE 
BONDING CEMENT 
for Wheels and Belts 


SIZES AS WELL AS BONDS 


pe 


Gripmaster cuts out one prep- 
aration material and one 
>» preparation step. No special 


+ 5 sizing is necessary. This supe- 


rior bonding cement has a double use. But 
seein’ is believin’. Test Gripmaster in your 


own plant under your own working conditions. Send us the 
enclosed coupon or use your company 

stationery and we'll send you a test size 

sample without charge or obligation. 


LEA-MICHIGAN, INC. 
14459 Wildemere Ave., Detroit 38, Michigan 
(A member of the well known Lea Group of Finishing Specialists) 


(_] Please send us your free sample of GRIPMASTER. 


FREE INFORMATION...WRITE 


ALUMINUM PLATING DEPARTMENT 


SERVICE RESEARCH & DEVELOPMENT CO., INC. 


Rt. 22 and Greeley Ave., Union, N. J. »* MUrdock 8-7910 
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the 43-year history of the show. A 
record number of ten technical socie- 
ties and trade associations will par- 
ticipate in the technical program, and 
sessions will run concurrently with 
presentation of exhibits, most of them 
in meeting rooms adjacent to the 
exhibits. 

Among the papers of interest to fin- 
ishers which will be presented are: 
“Corrosion in Action” (film), Inter- 
national Nickel Co.; “Galvanized Steel 
for Automotive Use.” J. C. Widman, 
Ford Motor Co.; “Paint Systems for 
Corrosion Protection,” Norman Price 
and C. O. Durbin, Chrysler Corp.: 
“Chemical Milling,” George H. Fox, 
Jr., Chem-Mill Div., Turco Products; 
“Electrolytic Metal Removal Process- 


METALLIC POWER RECTIFIERS 


PLATER’S EQUIPMENT 


Complete warehouse stock o 
PLATING AND POLISHING. FourP- 
MENT AND SUPPLIES available for 
immediate delivery 


NEW & REBUILT 
Write or phone for free catalog 


FRanklin 2-3538 


Chimtow suprty co. 


SINCE 1910 
1025 W. JACKSON BLVD., CHICAGO 7, ILL. 


es,” Lynn A. William, Anocut Engi- 
neering Co.; and “Fusion Bond — a 
New Method for Combining Plastic 
and Metal,” W. R. Pascoe, The Poly- 


mer Corp. 


A.S.T.M. 


Encouraged by the marked success 
achieved in 1956 when ASTM Com- 
mittee B-8 sponsored a Symposium on 
Electroplated Coatings, this same com- 
mittee now plans a Symposium on 
Electroforming. The event, which will 
schedule 12 papers to be presented at 
three sessions, will occur during ASTM 
Committee Week in Dallas, Texas, in 
early February, 1962. 

With A. D. Squitero acting as co- 
chairman, the Symposium is_ being 
organized by W. L. Pinner, who also 
arranged the one held in 1956. The 
program is in the advanced planning 
stage and will include papers on elec- 
troforming solutions, properties of 
electroformed deposits and the practi- 
cal application of electroforming in 
the manufacture of essential products 
used in diverse industries such as 
eutomotive, space vehicle and the re- 
cording field. 

Details of the exact program will be 
published at a later date. It is expected 
that the meeting will attract consider- 
able interest, especially among engi- 
neers producing or using the products 
of the electroforming industry. 


N.A.M.F. 


Edward N. Marlette, president of 
the National Association of Metal Fin- 
ishers, sole management organization 
of the plating and finishing industry, 
has named 13 industry leaders to top 
committee posts. The appointments, of 
one year’s duration, are effective at 
once. Individual committee members 


will be appointed in the next few 
weeks. 

The new chairmen: educational — 
W. R. Crawford, Chrome-Rite Corp., 
Chicago; membership, constitution and 
by-laws — James E. Cogan, Jr., Globe 
Electroplating Co., Philadelphia; pub- 
lic relations — Harold E. Coombes, 
Jr., Crown City Plating Co., El Monte, 
Calif.; government liaison — Jerry 
Burton, Burton Silverplating Co., Cul- 
ver City, Calif.; standards — Henry A. 
Kafarski, Chemical Processing, Inc., 
Detroit; labor relations — Glenn H. 
Friedt, Jr., United Platers, Inc., De- 
troit; ethical practices — John T. 
Hyduke, Durable Plating Co., Cleve- 
land; trade tour — Jules Horelick, 
Allied Metal Finishing, Baltimore; 
liaison, American Electroplaters’ So- 
ciety — A. T. Leonard, Superior Pla- 
ting, Inc., Minneapotis; liaison, Metal 
Finishing Suppliers’ Association — 
Robert L. Giesel, Adolph Plating, Inc., 
Chicago; budget and finance — A. T. 
Leonard, Jules Horelick; Frank Kaiser, 
Long Island Mechanical Plating Co., 
Woodside, N. Y.; Sal Novelli, Service 
Plating Co., Brooklyn; and Mariano 
Ranno, Imperial Plating, Inc., Brook- 
lyn; and industry liaison — Charles 
R. Leva, Levco Metal Finishers, Inc., 
Long Island, N. Y. 


NATIONAL ASSOCIATION OF 
CORROSION ENGINEERS 


Paints and coatings for industrial 
exposures will be presented at five re- 
gional conferences of the N.A.C.E. this 
fall. Meetings will be held as follows: 
Western Region, Portland, Ore., Oct. 
4-6, North Central Region, St. Louis, 
Oct. 9-11, South Central Region, Hous- 
ton, Oct. 24-26, Northeast Region, Oct. 
30-Nov. 2, Southeast Region meeting 
and short course Miami, Nov. 27-Dec. 1. 


195 LAFAYETTE STREET 
CAnal 6-3956 -7 


BEAM-KNODEL CO. 


METROPOLITAN DISTRIBUTORS 
HANSON-VAN WINKLE-MUNNING CO. 


COMPLETE SERVICE FOR 
PLATING AND METAL FINISHING 
NEW YORK 12, N. Y. 


381 BROADWAY 


METALLIZING NON-CONDUCTORS 


DICTIONARY OF METAL FINISHING 


BOOK ORDERS PAYABLE IN ADVANCE 


METAL FINISHING 
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$2.00 PER COPY 


CHEMICALS 
$3.00 PER COPY 
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‘IFORNIA 


Three plating 

fm firms situated in the 

Bea San Fernando Val- 

Bley area of Los An- 

geles recently under- 

§ took to sponsor the 

Mee publishing of a 

“Process Value En- 

gineering” informa- 

tion bulletin. Spon- 

sors of the publication, which will be 

distributed monthly to manufacturer 

customers of plating firms, are Techni- 

cal Metal Finishing Co., Inc., Glen- 

dale; Chemical Metals, Inc., Van Nuys; 

and Vineland Electronics Plating Co., 
Inc., North Hollywood. 


The engineering bulletin will be de- 
dicated to the dissemination of in- 
formation on the importance of the 
process value factor in engineering. 
The bulletin will distribute informa- 
tion on the various ways in which 
processing time and money on an item 
to be plated can be saved by reevaluat- 
ing the design or the finishing specifi- 
cations. 


The sponsors point out that many 
cases can be cited in which the manu- 
facturer specified a certain deposit but 
changed his specifications when he was 
shown that another process or finish 
would give equally good results at less 
cost. 

The sponsors of the bulletin contend 
that, frequently, a suggestion can be 
made to a manufacturer for a minor 


design change on a part to accommo- 
date plating, which may result in a 
substantial saving. Since process value, 
in most cases, can be related directly 
to cost, the sponsors of the engineering 
bulletin believe that the plater, with 
the practical knowledge and under- 
standing he has of the subject, is in a 
good position to help the manufacturer. 
The plater, they contend, should de- 
velop an awareness of the customer’s 
design requirements and consult with 
him whenever it is obvious that a part 
or unit has poor processing value. 


Milton Weiner, chemical engineer of 
Santa Fe Springs, Calif., and sponsor 
of the Weiner Electroplating School, 
has announced that arrangements for a 
Fall term in electroplating and metal 
finishing have been completed. 

Classes will be held every Monday 
night from 7:15 to 9:45 o’clock begin- 
ning September 18 at the Weiner 
Laboratory in Santa Fe Springs. 


The Northrop Corp. recently in- 
stalled a new metal cleaning process 
system in its Norair Div. plant in Haw- 
thorne, Calif., designed to speed the 
cleaning for several different solution 
sequences. 

While the system is primarily in- 
tended for preparing stainless steel 
honeycomb and skins prior to assem- 
bly for brazing, it has been designed 
with sufficient versatility and flexibility 
to integrate the necessary facilities for 
cleaning copper heat-distribution plates 
and steel fixtures used in conjunction 
with the process, and without the haz- 
ard of solution contamination. 

The installation consists of 14 alka- 


line and rinse tanks and a dry-off oven. 
Fume separators have been installed to 
draw off toxic vapors from the acid 
tanks. A compact arrangement of the 
preparation tanks (each 4 ft. wide, 10 
ft. long, by 6 ft. deep) economizes on 
floor space and assures an efficient flow 
of work. This has been accomplished 
by setting up the preparation tanks on 
both sides of the working aisle and ser- 
vicing them with an overhead, stabil- 
ized, shuttle-type crane. 


While plastics and materials other 
than steel are making substantial in- 
roads in the beer can market, once 
practically monopolized by tinplate, 
the California can making industry is 
reportedly fighting back with improved 


“pH PAPERS” 


Accurate pH Values 
in a few seconds 
right at the tank. 


Indicator AND control-colors on’ SAME 
strip. Control-colors in steps of 0.2 pH 
and 0.3 pH. 
Plating ranges 
(200 strips of a range per box) 
Acid: Alkaline: 
6.0-7.4 pH 6.6- 8.0 pH 
*4.8-5.2 pH 7.3- 8.7 pH 
*3.6-5.0 pH 8.6-10.0 pH 
*2.4-3.9 pH 10.1-11.3 pH 
1.0-2.8 pH 10.5-13.0 pH 
0.4-1.4 pH 11.0-13.1 pH 


*Electrometric Values in Nickel Solutions. 
Each range is boxed separately. 


PAUL FRANK 


118 East 28th Street NEW YORK 16 
Tel. MU 9-5286 


Zialite 


Reg. U. S. Pat. Off. 
for 


NICKEL PLATING 


The one bath especially designed for plating DIRECTLY on 


ZINC, LEAD, ALUMINUM, BRASS, COPPER and 


“TREMENDOUS THROWING POWER.” 


IRON. 


for HARD CHROMIUM 
USE Zialite ADDITION AGENTS 


Harder CRACK FREE deposits. Increased throwing power. Less 
sensitivity to sulfate content. Exceptionally fine results plating 
anything calling for Decorative or Hard Chrome. 


ZIALITE CORPORATION 
WORCESTER 5, MASS. 


92 GROVE STREET 
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with American Buff 


Provides firmer buff body @ Eliminates loose, frayed fibre ends @ Increases 
buffs ability to hold compound ® Mak harder 
®@ Gives better finishing in fewer passes 


merican LB uy Company 


2414 S. LaSalle St. 


es buffs wear longer and cut 
Get the facts now — write 
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methods of can production and finish- 
ing. 

A recent report reveals that, in 1960, 
the California brewing industry bought 
740 million metal containers at a cost 
cf $25 million. Continental Can Co.. 
which operates three plants in Los 
Angeles and other areas of California 
for production of metal beer cans, uses 
steel rolled to exact specifications by 
western tinplate producers, coated with 
a film of tin varying from 15 to 80 
millionths inch thick on each side. 

The coils of steel for beer cans are 
tinned by electrolysis. The tinplate 
used for the body of the can is given 
one application of enamel, the tnds 
of the containers three coats. After the 
application of the enamel, the sheets 
are conveyed into an oven that bakes 
the enamel at temperatures as high as 
420°F. After the sheets have been 
formed into cans, the inside is given 
a spray coating of lacquer. 


Dalton Davis, who served as a proc- 
ess engineer with Douglas Aircraft Co. 
in El Segundo, Calif., from 1948 to 
early in 1961, has been appointed sales 
manager of the Travis Plating Co., Los 
Angeles. 


In order to provide technical advice 
and to accelerate service to West Coast 
patrons, Sigmund Cohn Corp. has re- 
cently organized the Sigmund Cohn 
Corp. of California, 151 C. North Map- 
le St., Burbank, Calif. This West Coast 


organization will handle the various 


LAZO — The Pioneer 
for Better Metal Finishing 


LAZO Model 2-SHSD ... 
2 Barrel Production Unit... 
Motorized 


Size: 14”x30” inside cylinder dimen. 
Size: Overall: 72”x57”x39” high 
@” Standard Perforations 
ny Type Parts up to 4” dia. 
All Plating Solutions 
Holds up to 150 Ibs. per barrel 


Equipped with 2 side-drive Lucite Barrels. 
Each barrel driven by its own heavy duty, 
gearhead motor, mounted on side of tank. 
Necessary anode and cathode bus bar con- 
nections. Copper-brazed blocks mounted out- 
side tank. 


Originators of Ribless Plating Barrels 


HARDWOOD LINE MFG. CO. 
2022 N. California Ave., 


Chicago 47, Ill. 


Fred Karg 


lines of wire, sheet and other products 
of the company and its affiliates, Sig- 
mund Cohn Mfg. Co., Inc. and Pyro- 
fuze Corp. 

Fred Karg, a man of long experi- 
ence in the field, is in charge of the 
California office. He received his tech- 
nical training at the Newark College of 
Engineering and the University of 
Southern California. Prior to his pres- 
ent connection, Mr. Karg, for many 
years, was associated in an engineering 
capacity with one of the West Coast’s 
well-known instrument manufacturers. 
He also has had technical machine shop 
experience; served for four years with 


the U. S. Navy Seabees. 


The Diversey Corp. of Chicago, IIL, 
has named R. L. Cawley as its South- 
ern Pacific division manager. In his 
new post Cawley has supervision over 
sales and promotion in the extreme 
southern area of California and in the 
state of Arizona. 


Twelve past-presidents ranging from 
immediate past-president Leonard S. 


Wilson (1960-61) back to Dean Mor- 
gan (1927-28), were guests of honor 
at the June 14 meeting of the Los An- 
geles Society for Coatings Technology 
at the Montebello Country Club, 
Montebello, Calif. 


In addition to Wilson and Morgan, 
former gavel wielders honored were 
C. C. Howson (1930-31), Ted Hawlish 
(1939-1940), William Gerhardt (1940- 
41), H. D. George (1942-43), John B. 
Warner (1945-46), Frank Witteman 
(1948-49), Al Scotland (1950-51), 
Charles W. Finnegan (1956-57), Frank 
H. Martin (1957-58). and Ted Becket 
(1958-59). 


Incumbent president Alan U. Her- 
shey, who was elected at the June 14 
meeting, presided. Other new officers 
chosen that night are vice president, 
Charles Mooney; treasurer, Walker K. 
Barber; and secretary, Albert M. 
Aronow. 


Speaker of the evening was Donald 
F. Koenecke, manager of technical 
services, Buton Resins, Enjay Corp. 
He discussed the use of petrochemical 
polymers in protective coatings. 


The Society’s 14th annual supper 
party and dance was held at the Hunt- 
ington-Sheraton Hotel in Pasadena on 
the night of August 5. 


A training program for apprentice 
platers, launched in February by a 
group of finishing shop owners in Los 
Angeles’ San Fernando Valley, has met 
with such success that, in mid-July, 39 
student platers had been signed up for 
the weekly night-school classes at the 
Van Nuys High School. 


Class instruction is directed by Mey- 
er Roter, a plating technician for Ra- 
diophone, Inc. Students are required 
to complete a scheduled 6,000 hours of 
training under the guidance and ap- 
proval of the California Apprenticeship 
Council. The schedule includes speci- 


BY RECOMMENDATION ONLY 


“Please enroll me in your electroplating 
course at once as | have heard so much 
about it | feel it will help me in receiving my 


next promotion,” writes plater C. P. of Law- 
. . That’s how ELECTROPLAT- 
ING KNOW HOW gets students — by recom- 

dati We rec id this remarkable 
home study course to you too! Write Dr. Jos- 
eph B. Kushner, Electroplating School, Box 
2066M, Evansville 14, ind. 


rence, Mass. . 


HAMILTON MILLS 


INS 
Began 


TURKISH EMERY 


For color and lustre beyond compare, speci- 
fy INDIAN BRAND SH EMERY. 
Preferred by those who know the best. 

Also available — HECCO BRAND AMER- 
ICAN EMERY, for use in abrasive pastes 
and compositions. 


HAMILTON EMERY & CORUNDUM CO. 


CHESTER, MASS. 


102 


METAL FINISHING, September, 1961 


| 
| | 
x 
| 
| 


fied numbers of hours of on-the-job 
training in accredited plating shops. 

Seven plating shop owners who com- 
pose the “Plating Industry Council,” 
now meet once a month in the Van 
Nuys Chamber of Commerce to screen 
applicants and exercise direction over 
the program in collaboration with a 
representative of the California Ap- 
prenticeship Council. 


NEW BOOKS 


Introduction to Electroplating 
By Ezra A. Blount. Published by 


American Electroplaters’ Society, Inc., 
443 Broad St., Newark 2, N. J. 1961. 
18 pages, Price: 35 cents. 


This little booklet describes the proc- 
ess of electroplating in outline, for 


SOMMERS BROS. 
MFG. CO. 
MFRS. OF “BEACON” 


Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stain- 
less Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheels. 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


IN STOCK 
PURE TITANIUM 
HEATING COILS 


FOR USE IN MOST ACID OR 
CYANIDE PLATING SOLUTIONS 


Heating 
Coil Area 
No Sq. Ft.) in. In Price 


+t 
| Ti-30 .8 | 30] 12 | 50.00 


| Ti-36 | 1.0 | 36 | 12 | 57.00 


Ti-42 1.2 | 42 12 | 64.00 
| Ti-48 14 | 48 12 | 71.00 


Ti-60 | 1.8 | 60 12 | 85.00 


F.0.8. DETROIT 


TITANIUM PRODUCTS CORP. 
9301 FRENCH RD. DETROIT 13, MICH. 
WaAlnut 1-3800 
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those completely unfamiliar with the 
field. The metals commonly plated, 
their properties and applications are 
tabulated. About half of the material 
in this introduction covers equipment. 
Although the subject matter is handled 
adequately, in accordance with the 
title, future revisions might benefit by 
elimination of photos which are mean- 
ingless to the uninitiated, and substitu- 
tion of auxiliary processes such as pol- 
ishing and anodizing. 


RARE METALS HANDBOOK 


Edited by Clifford A. Hampel. Pub- 
lished by Reinhold Publishing Corp., 
430 Park Ave., New York 22, N. Y. 
1961. 715 pages, including index. 
Price: $20.00. 


In this second edition are presented 
data by 44 authorities on 55 of the 
less common metals. The material has 
been expanded to cover the latest in- 
formation on production, chemical and 
physical properties, fabrication tech- 
niques, and applications. A complete 
list of references will be found at the 
end of each chapter. Since a book 
could probably be written on each of 
the metals covered, the chapters could 
be considered surveys of the subjects. 
However, the most important data are 
included, and the references cited will 
answer the needs of those readers who 
need to delve further. The volume is 
arranged in a handy format which 
facilitates access to all material. 


METAL INDUSTRY HANDBOOK 
& DIRECTORY 


Published by lliffe Books Ltd., Dor- 
set House, Stamford St., London, S.E. 
1, England, 1961. 562 pages. Price: 
21s. 


The 50th edition of this annual hand- 
book-directory continues to follow the 
format of previous editions, with four 
sections: general properties of metals 
and alloys, general data and _ tables, 
electroplating and allied processes, and 
a directory section. Since the book is 
published in the interest of those en- 
gaged in the non-ferrous metal indus- 
tries, the section on finishing is quite 
adequate for the readership, although 
not at all extensive. Anyone interested 
in British specifications for metals and 
finishes, will find the book valuable. 
The very complete directory of sup- 
pliers, as usual, is one of the best fea- 
tures, although of interest to British 
rather than to foreign readers. 


1961 


CALE 


Sept. 21: Play Day, Rockford 
Branch AES, Freeport Country 
Club, Freeport, Ill. 


Oct. 1-5: Fall Meeting, The Elec- 
trochemical Society, Hotel Stat- 
ler, Detroit, Mich. 


Oct. 16-19: 2nd International 
Congress on Vacuum Technol- 
ogy, Sheraton Park Hotel, Wash- 
ington, D. C. 


Oct. 23-27: 43rd National Metal 
Show and Congress, American 
Society for Metals, Cobo Hall, 
Detroit, Mich. 


Oct. 28: 3rd Annual Technical 
and Workshop Sessions, Mid- 
west Regional Council, Argonne 
National Laboratories, Lemont, 


Nov. 2-4: 39th Annual Meeting, 
Faderation of Societies for Paint 
Technology, Washington, D. C. 


Dec. 1-2: Annual Educational 
Meeting and Banquet, Detroit 
Branch A.E.S., Statler-Hilton Ho- 
tel, Detroit, Mich. 


Dec. 15-16: Annual Educational 
Session and Banquet, Newark 
Branch AES, Robert Treat Hotel, 
Newark, N. J. 


Jan. 20: Annual Meeting, Grand 
Rapids Branch AES, Pantlind 
Hotel, Grand Rapids, Mich. 


Jan. 27: Annual Educational 
Meeting and Banquet, Chicago 
Branch AES, Conrad Hilton Ho- 
tel, Chicago, Ill. 


Jan. 30-Feb. 2: 18th Annual 
Technical Conference, Society 
of Plastics Engineers, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 
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ADVERTISING RATES itime .......$12.00 


3ti 
Per column inch per insertion 6 peri cour 


Yearly (12 times) 9.00 


TRIED THE REST? 
NOW TRY THE BEST! 


LINDALE For 
REBUILT EQUIPMENT 


ALL EQUIPMENT LISTED BELOW 
IS REBUILT AND GUARANTEED 


SEMI-AUTOMATIC PLATING MACHINES 
29’ x 4’ x 4’ H.V.W. 


14’ x 48” x 36” Crow 

Udylite jr. 264” 15 stations, Hydraulic 
Lift, Tanks 42” deep, ideal for most any plat- 
ing or cleaning cyc e. 


SEMI-AUTOMATIC POLISHING 
EQUIPMENT 


—~ #101, 2 tandem 7¥2, 10, 15 & 25 
H.S. M.D. 


A-2 B-10, ED-10, E-10. 
1—Hammond 4 Spindle Indexing 


POLISHING MACHINES 


1—Mitchell Double 20 H.P. 

7—Divine VCS-3 H.P., VM- io WP. & V2 HP. 

spee 

26—Various mks. and mdis. from 2 to 20 H.P. 

10—Hammond Double 5, 7/2 & 10 H.P. 

1—Divine VHX 30 H.P. 

1—Hammond 5 VRRO. 


RECTIFIERS & GENERATORS 


2—2000 Amp. 40 Volts H.V.W. Complete 
1—2500 Amp. 6 volt Green w/contro! 

mI 1500/750 amp. 6/12 v. Basic 
1—H.V.W. 1000/500 Amps. — 6/12 V. M.G. 
15—Rapid, R.A., G.E., 500 amp. 6 v. Full Control 
1—Udylite 500 amps. 9 v. S.C. Full Control 
1-—Udylite 3000 amp. 9 v. Remote Control 
ie and 1500 amp. 9 v. Remote Contro! 
1—Wagner 2500 amp. 9 v. Remote C 
2—uayite 1500/750 amp. 12/24 v. 

7—6.E. 500 Amp. 6 V. Basic. 


FINISHING EQUIPMENT 


1—18” x 36” Abbott Rubber Lined M.D. 

2—Roto-Finish Tumbling Barrels DW-60-36-2 comp. 
rubber lined, M.D. 

1—Roto-Finish DW-22-36-1 M.D. 

Large assortment of Baird, Crown, Globe, Hender- 
son a one furnished with steel, wood or 


line 
1—hete Finish ‘Unloading chute 


MISCELLANEOUS 


3—H.V.W. plating barrels rubber lined 14 x 36 
1—Daniels #3 rubber lined oa barrel. 
1—Noble Centrifugal Dryer 12” x 12” 
1—Crown Centrifugal Dryer 12x12 Steam Heat. 
1—LaSaico 5 BBL Cyanide Plating Unit. 
1—Richards Electric Oven. 


FILTERS INDUSTRIAL 
Alsop, Sparkler for Cyanide and Nickel Solutions 
Steel, Stainless Steel, Koroseal or Rubber 


Lined or Lead Lined Tanks 
Rheostats, Knife Switches, Back Stand Idlers 


SURPLUS EQUIPMENT PURCHASED 
INQUIRIES INVITED 


QUALITY EQUIPMENT 
At Below Average Prices 


Rebuilt and Guaranteed 


RECTIFIERS — M.G. SETS — 
REVERSERS 
Chandeysson 400 Amps. 30 volts 
G. E. 500 Amps. 6 volts 
Udylite 1500/750 Amps. 6/12 volts 
Udylite 1500/750 Amps. 12/24 volts 
Rapid 3500 Amps. 6 volts 
Rapid 500-1000 Amp. Periodic Reversers 
— OTHERS — 


AUTOMATICS & FILTERS 
H.V.W.M. Semi Automatics — lined and un- 


lined 
Industrial Filter G Pump 14x28 SCW-2 
Industriol 10,000 G.P.H. 54x36 R.L. (with 
slurry tank) 
— OTHERS — 


PLATING “ano — TUMBLERS — 
DRYERS 


United Chromium Barrel 
La Salco 42” x 14” 

Crown 14x24 Bakelite 

Udylite 14x36 — 3 compartment 
Supersheen Submeraed — Lined 
Globe & Henderson Tilting — Bench 
Baird #1C G 2C Tilting 

Kreider Centrifugal Dryers 


RHEOSTATS & SWITCHES 
100—H.V.W., Udylite, Crown, etc. 100, ae 
300, 500, 750, 1000, 2000, 3000 A 
Rheostats with meters, shunts, _—" 
15—D.P.D.T. Knife Switches, 200 Amps. — 

3000 Amps. 


POLISHERS 


Clair #202 Double Roll 

Jewelers Polishing Table ex. 
U. S. Variable Speed 5 HP — four NET 

712 H.P. - 10 H.P. - 15 HP. - Double 15 H.P. 
Acme B-10 Semi Automatic 

+484 Production Tube Polisher 

Devine VCS - VM - 5 H.-P. 


MISCELLANEOUS 
= lass tanks G exhaust systems, Degreas- 
athode Rod Agitators, Pumps, Shakers, 
Chip Bins, Hoists, Flexible Shofts, Tanks — all 
linings, Anodes, C , Ovens, 
Centrifugal Dryers, Spray iooette, etc., ‘ete. 
For Quality, Dependability & 


Service call on: 


BRUCAR EQUIPMENT & SUPPLY 
C0., INC. 


45 EAST MERRICK RD., FREEPORT, L. I., N. Y. 
Telephone: MAyfair 3-7100 - 1 - 2 


NEW & REBUILT 


PLATER’S EQUIPMENT 


Complete warehouse stock of 
PLATING AND POLISHING EQUIP- 
MENT AND SUPPLIES available for 
immediate delivery 


e 
METALLIC 
POWER 
RECTIFIERS 


Write or phone for free catalog 


FRanklin 2-3538 


Clinton SUPPLY CO. 


SINCE 1910 
1025 W. JACKSON BLVD., CHICAGO 7, ILL. 


LINDALE 
EQUIPMENT AND SUPPLY CORP. 


504 SMITH ST., BROOKLYN 31,N. Y. 
Phone: TRiangle 5-4353 


WORTHY 
STRAINER 


ND VARNISHES 
as YOu 


Consult Your Paint 
Dealer or Order 
Direct From Factory 
in Lots of 12 


SEND FOR 
LITERATURE 


Price $1.50 Ea. 


WORTHY PRODUCTS co. 


Box 1432 Boca Raton, Fla. 


PLATERS AND ANODIZERS 


M-G SETS — Motor 3-60-220/440 


Amp. Volt Make 
100 65 G. E. 

125 40 Star 

200 65 G. E. 

300 7% Hobart 

333 30 G. E. 

400 60/60 G. E. 

500 60 Westinghouse 
698 47.5 Elec. Prod. 
750 (Twin) 6 H-V-W 
750/375 6/12 Excell-All 

845 47.3 Elec. Prod. 
940 32 Elec. Prod. 
1000/500 6/12 Eager 
1000/500 12/24 H-V-W 

1500 15 Star 

1500 30/50 Century 

1500 40/65 G. E. 

1500 65 Westinghouse 
1500 70 Century 

2000 6 Eager 
6000/3000 6/12 Elec. Prod. 
6000/3000 12/24 Chandeysson 
10,000 25 Chandeysson 
12,500/6250 6/12 Chandeysson 
12,500/6250 9/18 Chandeysson 


TANK RHEOSTAT 
5000 Amp. Udylite, 3 Volt drop. 


MOTOR REPAIR & MANUFACTURING CO. 


1555 HAMILTON AVE., CLEVELAND, OHIO 
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Thurs., Sept. 21, 10:30 A.M. 
PLATING & a EQUIPMENT 


CAPUTO & SONS DIE cast, METAL FINISHING 
& PLATING 
1020-28 Laskey Rd. 
Toledo, Ohio 


UDYLITE: Fully Automatic Copper, Dual Nickel and 
Chrome Machine, 85’ set for Automotive Specifica- 
tion Plating. 


Automatic Polishing Equipment: Rotaries & Straight 
Lines, Hand Polishing Lathes. 


Automatic Stevens Machine set for Cleaning — Can 
be Converted for Anodizing or Other Cycles. 
50,000 amp. D.C. Power Available. 
Entire plant sells piece by piece — real estate available privately. 
Send for Illustrated and Detailed Brochure 
Sale Under Management of 


2615 Cadillac Tower Detroit 26, 
WOcdward 2.0188 


Plant Phone GR 4-0583 
Toledo, Ohio 


IS LACK OF MONEY 
MAKING YOU NON-COMPETITIVE 
IN THIS AGE OF AUTOMATION? 


We at Baker Bros. have seen stagnation among 
many job plating shops and manufacturers because 
of lack of funds to allocate towards more modern 
and higher productive equipment. 


Now you can buy automatics or any other equip- 
ment on time, ranging from one to three years at 
bank interest from one of the most reputable and 
largest rebuilt plating equipment houses in the 
world. 


It costs you nothing to investigate how you can 
let your equipment pay for itself without tying up 
needed cash. 


BAKER BROS., INC. 


ROUTE 138 CANTON, MASS. Tel. 828-4100 


We have one of the largest stocks of rebuilt Metal Finishing Equipment 
in the world. 


16—PACKERMATIC Heads, 10-15 H.P. 
76—ACME G-1 and G-3 Heads, from 3-20 H.P. 


1—HAMMOND, Model C-46-10, 10 Station Con- 
tinuous Rotary 


1—HAMMOND, Model J-34, 6 Station Indexing 
Rotary, 3—Model 50-81 Heads 5 H.P. 


3—HAMMOND, Model K-34-5C, 5 Station Indexing 
Rotary, 4—Model 50-81 Heads 5 H.P. 


3—PACKERMATIC, Model 14-9, 9 Station Indexing 
Rotary, 58” dia. 


1—PACKERMATIC, Model 2-12, 12 Station Index- 
ing Rotary, 58” dia. 


1—ACME, Model L-8-L, 8 Station Indexing Rotary, 
2—5 H.P. Heads 


THE LARGEST SELECTION OF BEST BUYS 
IN AUTOMATIC BUFFING EQUIPMENT 


1—MURRAY WAY, Nameplate Rotary, 2—2 H.P. 
Heads 


4—ACME Straight Lines 40’ to 60’ 

1—ACME Over and Under Straight Line 50’ 

1—WILSON Straight Line 42’ 

3—ACME Reciprocating Lines 9’ to 40’ 

2—ACME B-10 Push Pull 

4—ACME Frame Polishing or Buffing Table 

4—ACME Turbin Blade Polishers, Ferris Wheel 
Type 

2—DEVINE PD, Push Pull 


1—MURRAY WAY, Ferris Wheel Type, Frame Pol- 
isher 


1—CENTRAL Buffing Automatic, 2—20” Buffs 


‘RELIABLE INDUSTRIAL. 4 _EQUIPMENT CO. INC. 


633. RICHMOND ST. NW. 
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IDEAL TACK RAGS 


For a Perfect Finish 
Bulk or Bagged or Rolls 


IDEAL CHEMICAL COMPANY 
1499 Dean Drive 
So. Euclid 21, Ohio 
EV 1-4111 — EV 2-1111 


USED SUFFS FOR SALE 

Spiral sewed —- sisal — Airway 
type. 

IMMEDIATE DELIVERY 


Samples sent 


MICHIGAN BUFF CO., INC. 
3503 Gaylord Avenue 
Detroit 12, Michigan 

TWinbrook 3-2200 


POLYPROPYLENE PRODUCTS 


High heat resistance up to 275°F. May be 
used on both acids and alkalines, pH 1 to 14. 
Does not absorb moisture. Can be washed 
and re-used and interchanged. Extra strong, 
longer life, tear resistant. 


ANODE BAGS of Polypropylene Fabric, nor- 
mal 5” width, any standard length, in stock 
for immediate delivery, Other sizes on order. 


DIPPING BASKETS of Polypropylene Solid 
Sheet 1/8” thick, reinforced 3/16” thick at 
vital points, all welded construction, SS 
Swing Type Handle, .093” perforations. In 
stock for immediate shipment: (Standard 
Sizes) 


Size 12” x 12” $28.00 
10” x 12” 24.00 
10” x 10” 21.00 
8” 21.00 
18.75 


M, E. BAKER COMPANY 


25 Wheeler Street, Cambridge, Mass. 


SOLVENTS & THINNERS 
RECOVERED 
from 
SLUDGE « WASTE e WASH e 
SPOILED LACQUERS, Etc. 


HAMMOND SOLVENTS 
RECOVERY SERVICE 


241 Brunswick St. 
Phone: Sheffield 5241 


Hammond, Ind. 


IMMEDIATE SHIPMENT 
Guaranteed & Rebuilt 
ELECTROPLATING EQUIP. 
M. E. BAKER CO. 


25 Wheeler St. Cambridge, Mass. 
Kirkland 7-5460 


EQUIPMENT AVAILABLE 


PLATING BARRELS: Daniels #2 and 
#3 Rubber lined 


TUMBLING BARRELS: Baird #1 and 
#2, Henderson horizontals, Roto-Fin- 
ish DW60-36-2 comp. 


GENERATORS: Chandeysson 3000/6 
and 1000/6, H-VW-M 750/40, Elec- 
tric Products 1000/28 


RECTIFIERS: Rapid 2500/6 with full 
control, Green 1500/9 with control, 
Udylite 1500/6 and 750/12 


FILTERS: Industrial Rubber-Lined 
18x30x22, Alsop SD-8-20 


DRYERS: Kreider Centrifugal 


POLISHING LATHES: Hammond 
sgle. and dble. 5 HP 


PARK EQUIPMENT & SUPPLY CORP. 
604 - 20th St. Brooklyn 18, N. Y. 
TRiangle 1-3232 - Ext. 4 


JOB SHOP FOR SALE 


Established job shop in southwest — no 
competition — reasonable. Details fur- 
nished on request. Address: July 1, care 
Metal Finishing, 381 Broadway, West- 
wood, N. J. 


BOOKS ON FINISHING 
Send For List 
METAL FINISHING 
381 Broadway Westwood, N. J. 


RCE Fer 
vor Owe uc NEEDS 


All 


WET-BLAST ORY-BLAST 


AST 


AUTOMATION SERVICES, INC. \! 
P.O Box 5554 OETROIT 38. MICH. 


GRAIN, GRIT, SHOT 


WANTED 


Spindle type spray paint conveyor with 
or without dryer for painting small 
round parts. Address: September 20, 
care Metal Finishing, 381 Broadway, 
Westwood, N. J. 


AUTOMATIC PLATING UNITS 


CROWN Cleaning Unit - 1968.60 

Crown—Zine-Cadmium- Nickel- 
Chrome-Brass 

Udylite 51’ Chain & Hydreutic _ 12000.00 


Udylite 4912’ Hydraulic Nickel & 

Brass Lacquer Conveyor Complete _25000.00 
H.V.W. 70’ Elevator Type, Like New _12500.00 
Udylite Rateny Double Rod 12 Station 

Unit 4500.00 
Meaker 35° (Mechanical) Nickel 6 

Chrome Power in Operation, Fil- 

ters 15000.00 
Placo 16’ Automatic Anodizing ‘for 

small work—originally, Nickel & 

Chrome Complete 5000.00 


FOR THE BEST DEALS — 
CALL — WIRE — WRITE 


PescoPlating EquipmentCorp. 


75 WYTHE AVENUE BROOKLYN 11, NEW YORK 
EVergreen 4-7472 


YOU'RE 


A BIG 


MISTAKE 


s in ther Rebuilt Plating, 
Polishing and Painting Equipment 


PLATING BARRELS 
Daniels #3 


6— 

3 — Lasaleo 36 x 

4—H-VW-M 24 x 

7- 36 x 1s? 

1—H-VW-M — 4 compartment, 30 x 
Lucite Unit 

FILTERS 

10 — Industrial, Alsop, Sethco — all 

sizes, all makes — nickel and 


cyanide solutions 


TUMBLING BARRELS 
2— Henderson barrels 5A titling 


type 
2 — Globe barrels 
2 — Roto-Finish — DW-36-2 Rubber 
1 — Roto-Finish DW-22-36-1 
POLISHING MACHINES 
Machine #101 — 10 


2— Acme A2 
3— Acme B10 
2 — Divine Model VM-10 
10 — 5 H.P.- variable 


Be 5 HP. — 10 H 

— Gardener 5 H.P. — P. 
Divine Idlers 
2 Hammond — RRO-Double 5 H.P. 


DRYERS 


RHEOSTATS — sizes 
2—Crown — 12 x 


14— Detrex and Blakeslee Degreas- 


ers 
25 — Blowers and motors ~— multivane 
(fume) paddle wheel 


TANKS 
200 — All Sizes — all linings 


RECTIFIERS 
2—Green Selenium 5000 A, 6 V, 
/3/60 


440 
2—Green Selenium 3000 A, 6 V, 
440/3/60 


4— 1500 amp., 6 volt DC for 
220/3/60 AC Remote Control 
1—G.E. 2000/1000 amps. 6/12 V. 
Remote Control 440/3/60 AC 

PLATING GENERATORS 

1 — 5000/2500 ampere, 6/12 Volt 
40° Chandeysson, Synch. 4 

2 — 7500/3750 ampere, 6/12 Volt 
Synch. 40° 

2 — 6000/3000 ampere, 6/12 Volt, 
Electric Products and Chandeys- 
son, Synch. 

1 — 6000/3000 ampere, 9/18 Volt, 
40°C Chandeysson, Synch. 
Exciter-in-head. 

2 — 5000/2500 ampere, 6/12 Volt, 
25°C Chandeysson, Synch. 

1 — 4000/2000 ampere, 6/12 Volt, 
H-VW-M, Synch, Exc.-in-head. 

1 — 3000/1500 ampere, 12/24 Volt, 
Chandeysson, Exciter-in-head. 

2— 2000/1000 ampere, 24 Volt, 
H-VW-M 

SPECIAL 


10 — Duskop Dust Collector Spine. 
oy No. 550, No. 


00 

4—New Model B Niehaus S.S. 
Fume Separator 

2—Crown 48 x 36 Compartment 
horizontal tumbling barrel, lined 
or unlined 

7 — Mercil Nickel Plating Barrels 12’ 
x 36” with R.L. Tanks 

1—Acme L8L Semi-Automatic Buf- 
fing Machine, 8 Spindles with 2, 
72 H.P. Heads 


AND MORE. . . MUCH MORE 


H&S EQUIPMENT SALES CO. 
A Division of J. Holland & Sons, Inc. 
Keap St.—Telephone EVergreen J 


Brooklyn, New York 
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CIRCLE 


for 
Better 


Equipment 


GENERATORS 


2000 A. 40 V. Chandeysson 
1500 A. 6 V. H. V. W. 
1000 A. 6 V. Chandeysson 


RECTIFIERS 


2—3000 Amp. 6 V. Rapid with 
controls 
2—1500/750 Amp. 6/12 V. Udylite 
with controls 
5—500 Amp. 6 V. G.E. 


2—300 Amp. 6 V. Rapid with con- 
trols 


1—150 Amp. 12 V. G. E. w/con- 
trol 


POLISHING MACHINES 
3—Hammond OD-9 — 15 H.P. 
Tube Polishers 4” to 9” Dia. 


15—Miscellaneous 1 — 10 H.P. 
Hammonds, Divines, etc. 
2—Double 5 H.P. 


MISCELLANEOUS 


10—Misc. sizes Degreasers 


1—Duriron Heat Exchanger, 3,000 
Gal. with pump and motor 


Voltage Regulators e Filters 

Large assortment of lined and un- 

lined steel tanks @ Copper Buss 

Bar e Rheostats and Switches — 
all types and sizes 


CIRCLE EQUIPMENT CO. 


4107 - 16th AVENUE 
BROOKLYN 20, N. Y. 


GEdney 6-6276 


SITUATIONS OPEN 


SALESMEN OR SALES REPRESENTATIVES 


SITUATIONS OPEN —Salesmen or sales 
representatives wanted to handle our complete 
line of nationally advertised BB1 plating equip- 
ment and replacement parts. Many fine territor- 
ies available with excellent opportunity for the 
right man. Dealers inquiries invited. Address: 
September 3, care Metal Finishing, 381 Broad- 
way, Westwood, N. J. 


BUFFING WHEEL SALESMEN 


SITUATIONS OPEN—Buffing wheel salesmen wanted 
for all territories. Experienced men, only, with follow- 
ing to handle the “Chase Airbuff’’. Salary and com- 
mission plus profit sharing plan. Send full resume in 
first letter. All replies held confidential. 


CHASE BUFF COMPANY 


152 MacQuestion Parkway South 
Mt. Vernon, New York 


PLATER 
SITUATION OPEN—Progressive job 
shop in southern California area special- 
izing in precious metal plating has open- 
ings for top notch platers with 10-20 
years experience in job shop work. We 
are interested only in thoroughly experi- 
enced men completely familiar with 
cleaning, plating, stripping of all base 
metals, capable of calculating areas and 
proper current densities. Salary range 
$2.75 to $3.25 per hour. Many company 
benefits. If you can qualify and are inter- 
ested in moving to southern California, 
write giving full background. Address: 
August 4, care Metal Finishing, 381 
Broadway, Westwood, N. J. 


SALESMAN 


SITUATION OPEN—Familiar with barrel 
plating operations to cover metropolitan New 
York and New Jersey. High commissions. Our 
employees know of this ad. Address: Septem- 
ber 6, care Metal Finishing, 381 Broadway, 
Westwood, N. J. 


OHIO TECHNICAL 
SALES REPRESENTATIVE 


SITUATION OPEN—Leading eastern manu- 
facturer of cleaning, burnishing, deburring, 
aluminum treating and related compounds, with 
distributorship of complete line of plating 
equipment and supplies, offers excellent oppor- 
tunity to ambitious young man. Thorough 
knowledge of metal finishing operations re- 
quired; selling experience not essential. Liberal 
commissions and benefits. Send complete re- 
sume. Address: September 2, care Metal Fin- 
ishing, 381 Broadway, Westwood, N. J. 


SALES MANAGER 


SITUATION OPEN—Electrochemical, metal- 
lurgical or plating background. Experienced 
direct mail and customer contact, sales letters, 
promotion and advertising. Long Island loca- 
tion. Send resume and salary expected. Ad- 
dress: September 7, care Metal Finishing, 381 
Broadway, Westwood, N. J. 


METALLIZING 
NON-CONDUCTORS 
$2.00 Per Copy 


METAL FINISHING 
381 Broadway Westwood, N. J. 


SITUATIONS WANTED 


FOREIGN REPRESENTATIVE 


Importer of chemical specialties for the Benelux 
territory (Belgium, Holland, Luxembourg), in- 
vites offers of metal finishing specialties and ac- 
cessories. Willing to work on commission basis 
or outright purchase basis. Address: September 
1, care ee Finishing, 381 Broadway, West- 
w 


FOREMAN PLATER 


SITUATION WANTED—Have good back- 
ground in decorative field; selection control, 
racking, wiring, etc. Prefer metropolitan New 
York or Long Island area. Address: September 
8, care Metal Finishing, 381 Broadway, West- 
wood, N. J. 


PLATING SPECIALIST 


SITUATION WANTED—Heavy experience in hard 
chrome, racks and anode set-up, inspection and super- 
vision, quality control, maintenance of equipment, an- 
alysis of all plating solutions, with the necessary back- 
ground in chemistry to work with formulas and make 
calculations. Experience in silver, gold, industrial and 
decorative copper, nickel, chrome, zine and cadmium 
plating. West Coast preferred. Address: September 4, 
care Metal Finishing, 381 Broadway, Westwood, N. J. 


CHEMICAL ENGINEER 


SITUATION WANTED—Degree in Chemical 
Engineering. Experienced in testing, quality 
control and trouble shooting in the field of or- 


ganic finishing. Address: September 9, care 
Metal Finishing, 381 Broadway, Westwood, 


N. J. 


PLATING AND ANODIZING 
FOREMAN 
SITUATION WANTED—Twenty-five years 
experience in analyzing solutions. Desires posi- 
tion in Rhode Island or Boston area. Address: 
September 5, care Metal Finishing, 381 Broad- 
way, Westwood, N. J. 


PLATING EXECUTIVE 


SITUATION WANTED—Twelve years expe- 
rience in analyzing and maintaining solutions, 
production and plant maintenance, plating to 
Government specifications, barrel and still plat- 
ing on precious metals, as well as trouble shoot- 
ing. B.S. in chemistry, also graduate metallur- 
gical courses. Address: June 9, care Metal Fin- 
ishing, 381 Broadway, Westwood, N. J. 


REPRESENTATIVE IN FRANCE 


Manufacturer of felt polishing wheels possessing an extensive clientele is desirous 
of securing the exclusive sale in France of American polishing and electroplating 


materials and products. 


LAOUREUX S.A. 
Postbox 2. Deville-Les-Rouen (Seine Maritime) France 


METAL FINISHING, September, 1961 
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*Patented 


At Dev Tek, Inc. 


RIGID PERSHING MISSILE SPECS ARE MET WITH 
AUTRONEX ACID GOLD PLATING PROCESS* 


an easy-to-solder-to surface which readily yields the 
desired ABMA PDS-IC solder joint characteristics 
of the exacting Pershing workmanship standard. 


Dev Tek, Inc., Orlando, Florida, uses the patented 
Autronex Acid Gold Process to plate circuit conduc- 
tors. According to Mr. A. F. Goldsby, Dev Tek Presi- 
dent, Autronex Acid Gold permits compliance with 
the rigid ABMA-428 specifications for a hard bright 
coat of gold alloy 100-150 millionths thick covering 
all circuit conductors. 


Dev Tek is one of the very few manufacturers of 
electronic components qualified to meet the ABMA 
Huntsville Specification ABMA-428 and PDS-1C for 
printed circuits and encapsulated assemblies, as used 
in the highly reliable new Pershing Missile. The spec- 
ifications require close control over processes and 
raw material so that reliability is assured for each 
part that goes into the missile. 


Dev Tek controls the gold bath closely which gives 


The highly reliable new Pershing Missile built by the Martin Company 


SEL-REX makes the world’s largest selection of proc- 
esses and systems which take the guesswork out of 
plating with precious metals. Baths are simply 
maintained with scientific precision by additions of 
pre-measured salts or solutions. Your assurance of 
consistent quality results from one batch to the next. 


An internationally based network of sales and 
service technicians is at your beck and call to make 
sure you get the optimum results built into every 
SEL-REX PROCESS. 


Complete technical literature free on request. Specify 
precious metal(s) and your application. 


‘Patented processes for plating with Gold, Rhodium, Platinum, Paladium, Silver, end to produce ‘‘custom alloys” for your particular requirements, 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


The World’s Largest Selling Precious Metal Plating Processes 
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: 


get the high corrosion protecti on of olive drab 
at less than 1/2 the cost of olive drab...and 


&@® the operator's eye controls the desired corrosion use as final finish or paint base. 
protection . . . the darker the parts, the greater 
the protection. 
excellent wet strength of coating permits safe 
@® as color lightens during processing, a pre- treatment in baskets or barrels. 
determined amount of MACro BRONZE No. 4 is 
added to restore maximum protection. 
dry powder form soluble in water. No liquid acid 
@ you can easily vary color — and corrosion pro- to handle. 
tection — from light brown through coppertone 
to dark brown. 
other chromate conversion coatings especially 
@® finish meets or exceeds toughest salt spray tests. designed for use on Al, Sn, Cd, Cu, Zn, Ag and Mg. 


MacDe ron age Write for complete technical data . . . or ask your 


MacDermid Representative to put his complete cycle 
know-how to work improving your products, reducing your 


=¥ tight to the Finish! 8 rejects and lowering your operating costs at every stage 
u in your metal finishing operation. : 


INCORPORATED 


WATERBURY, CONNECTICUT 
Ferndale, Mich. ¢ Torrance, Calif. 


METAL CLEANERS » COPPER PLATING PROCESSES DRY ACID REPLACEMENT SALTS » MACROMATE CONVERSION ; 
CHEMICAL POLISHES BPRNISHING AND OTHER METAL FINISHING COMPOUNDS _ 


> ff FOR ZINC & CADMIUM... 
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